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The Living Standards Measurement Study

The Living Standards Measurement Study (LSMS) was established by the
World Bank in 1980 to explore ways of improving the type and quality of house-
hold data collected by statistical offices in developing countries. Its goal is to foster
increased use of household data as a basis for policy decisionmaking. Specifically,
the LSMS is working to develop new methods to monitor progress in raising levels
of living, to identify the consequences for households of past and proposed gov-
ernment policies, and to improve communications between survey statisticians,
analysts, and policymakers.

The LSMS Working Paper series was started to disseminate intermediate prod-
ucts from the LSMS. Publications in the series include critical surveys covering dif-
ferent aspects of the LSMS data collection program and reports on improved
methodologies for using Living Standards Survey (LSS) data. More recent publica-
tions recommend specific survey, questionnaire, and data processing designs and
demonstrate the breadth of policy analysis that can be carried out using LSS data.
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Foreword

In making sound policy decisions, governments need to know how those decisions
affect the populations in their countries. Answers to some of the important questions can
come only from household survey data. For example - who is poor and who is rich and
why? Who uses government services such as schools, clinics, agricultural extension
offices, welfare programs, and old-age pensions? Are those not using government
services able to get services in the private sector? How do households change their
decisions about who works and how much, whether and where to send their children to
school, and how many children to have? To answer these questions requires household
survey data that cover many aspects of household welfare. Until a few years ago, such
surveys were very rare in developing countries. The Living Standards Measurement
Study (LSMS) program was launched in 1980 to help foster the collection of good data
from household surveys and improve its subsequent use in policymaking. The first
LSMS surveys were implemented in CMte d'lvoire in 1985 and in Peru in 1985/86. Since
then, over forty LSMS surveys have been conducted in nineteen countries and new LSMS
surveys are currently in the field or being planned in nine additional countries.

LSMS surveys provide high quality, timely, and comprehensive data on most
aspects of household welfare (consumption, income from activities in the labor market,
household enterprises or agriculture, asset ownership, migration, health, education,
nutrition, fertility, and anthropometrics). LSMS surveys have become a powerful tool
for understanding household economic decisions and the effects of social and economic
policies. The use of LSMS data in poverty assessments helps to ensure that the
development community's efforts to reduce poverty can be guided by quantitative
information on levels, causes, and consequences of poverty. The data have been used
by governments in various direct and indirect ways. In Bolivia, LSMS data were used
to help the government evaluate its public employment program. In Jamaica, the
government used data from its LSMS survey to reformulate the food stamps program.
In South Africa, the government used the data in designing their tax reform program.

LSMS surveys have evolved over time. Originally they were motivated primarily
to support research; now they are much more often driven by policy needs. The contents
of the questionnaires have accordingly changed over the years and from country to
country. The modular design of the LSMS questionnaires has facilitated this flexibility
and country-specificity. The surveys have also benefitted from developments in computer
technology. The LSMS program had to design its own software to lay out the first
questionnaires, but now such software is available commercially. In the first surveys in
COte d'Ivoire and Peru, it was novel to carry out data entry on personal computers in
regional field offices, with electricity often provided by gas-fueled generators. In the
Nepal LSMS now in the field, data entry is carried out in the field on notebook
computers powered by portable solar panels. In 1995, Tanzania became the first country
to allow data from its LSMS survey to be put on the Internet for easy access by scholars
worldwide.

Foreword continucs on next page
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Foreword (continued)

The interest in conducting and analyzing surveys like the LSMS has grown
markedly since the early days of the project. Such surveys are now being done in many
more places than the LSMS division of the World Bank can work. Since many of those
now involved in the implementation of new LSMS-type surveys have little familiarity
with the old surveys, it is important to ensure that the lessons from the first ten years of
LSMS field work are widely available. This manual is one of a series of efforts to
compile and disseminate the lessons of LSMS experience. Here the focus is on the
planning of the survey and the conduct of the field work. A comprehensive review of
the content of the questionnaires and the way in which the various modules can be
combined is currently underway, and the documentation and dissemination of data sets
from surveys already fielded have recently been upgraded.

Lyn Squire, Director
Policy Research Department
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Abstract

This manual explains the planning process, technical procedures, and standards
used in Living Standard Measurement Study (LSMS) household surveys, including what
these procedures entail, why they are used, and how they can be implemented. The
"what" is the factual description of procedures and standards. The explanation of the
"why" will help the reader to understand the importance of the different procedures.
Moreover, if some aspect of them is to be changed or eliminated in a particular country,
knowing what they were designed to achieve may aid the survey planner in finding an
alternate strategy to accomplish the same objective. The "how' comprises explicit
instructions, along with examples of ways the procedures have been adapted in different
countries that have implemented LSMS surveys. Although the lessons presented here are
derived from LSMS surveys, many of them are applicable to surveys generally, and
especially to those that are complex or especially concerned with quality control.

Topics covered in this manual include the technical aspects of questionnaire
formatting and testing, ways to implement a sample design, and what fieldwork and data
management procedures have been successful. Ideas about directions to pursue in
analyzing the data are sketched. A brief description of how to assess local statistical
capacity is included. Generic work plans and budgets are presented to give ballpark
estimates of how long each process will take and what must be included in a budget.

This manual will be useful to a broad spectrum of those who collaborate on an
LSMS survey, including the staffs of the statistical agency, planning agency, university,
or international development agency that will design, finance, implement, and analyze
the survey, and technical assistants who are not familiar with LSMS survey practice. The
authors have tried to write so that persons who are not specialists can read all parts of
the manual.
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Chapter 1. Introduction

A. What This Manual Covers

This manual explains the planning process, technical procedures, and standards
used in Living Standard Measurement Study (LSMS) household surveys, including what
these procedures entail, why they are used, and how they can be implemented. The
"what' is the factual description of procedures and standards. The explanation of the
'why' will help the reader to understand the importance of the different procedures.
Moreover, if some aspect of the procedures is to be changed or eliminated in a particular
country, knowing what they were designed to achieve may aid the survey planner in
finding an alternate strategy to accomplish the same objective. The "how' comprises
explicit instructions, along with examples of ways the procedures have been adapted in
different countries that have implemented LSMS surveys. Although the lessons presented
here are derived from LSMS surveys, many of them are applicable to surveys generally,
and especially to those that are complex or especially concerned with quality control.

This manual is part of a multi-pronged effort to document, evaluate, and improve
LSMS surveys. As such it is not designed to stand alone, but to fill part of the gap in
available materials. The planner of any new LSMS survey will need to consult many
other documents as well as the one in hand. The basics are listed in Box 1.1 and a more
extensive annotated bibliography is provided in Annex II.

Topics covered in this manual include the technical aspects of questionnaire
formatting and testing, ways to implement a sample design, and what fieldwork and data
management procedures have been successful. Ideas about directions to pursue in
analyzing the data are sketched. A brief section describes how to assess local statistical
capacity. Generic work plans and budgets are presented to give ballpark estimates of
how long each process will take and what must be included in a budget.

The manual does not attempt to cover institutional factors in developing the scope
and design of the survey project, the content of the questionnaires, or analysis of the
data. As this manual is being written, the LSMS division of the World Bank' is just
beginning a major research effort which will culminate in a separate volume covering
these themes. The final product of that effort is expected in about 1998, but draft papers
should be available beginning in 1996. Moreover, this manual provides only brief
summaries of some technical topics for which extensive information is already available,
for example, sampling and anthropometric measurement. Suggestions for further reading
are provided in Annex II.

B. Who Should Read This Manual

This manual will be useful to a broad spectrum of those who collaborate on an
LSMS survey, including the staffs of the statistical agency, planning agency, or university

1. The name and place in the organization chart of the division that supports LSMS surveys has
changed several times over the last 15 years. Currently it is the Poverty and Human Resources
Division in the Policy Research Department. For simplicity, we will use the term LSMS division
throughout the manual.



Box 1.1: 7he Minimum Package of Reference Materials

Those involved in developing a new LSMS survey will want to refer to many other
documents. Some minimal suggestions are provided here. A more complete list of
materials with annotations on content and complete descriptions of the references is
provided in Annex II.

Materials on LSMS Surveys

The LSMS working papers are available through the World Bank Bookstore, affiliated
bookstores throughout the world, and many libraries. Materials marked with an asterisk
are available from the LSMS division of the World Bank for those involved in planning
new LSMS surveys. Requests for these should be sent by electronic mail to
LSMS@worldbank.org, by fax to LSMS Surveys at 202-522-1153, or by sending a
letter to LSMS Surveys, PRDPH, World Bank, 1818 H Street, N.W., Washington,
D.C. 20433.

For a discussion of strategic institutional choices:
LSMS Working Paper 80

For help in formatting questionnaires:
this manual

For help in designing the contents of questionnaires:
LSMS Working Papers 24, 34, 90
sample questionnaires from other countries
forthcoming work to revise the prototype modules*

For help in planning field work:
this manual

For help in data management:
this manual
examples of Basic Information Documents from other countries

For lessons in building analytic capacity:
case studies from several countries*

Selected Manuals Produced by Allied Survey Programs

For an overview of the Social Dimensions of Adjustment Surveys:
Delaine et al. (1992) on Integrated Surveys
Marchant and Grootaert (1991) on Priority Surveys
Wold (1995) on Community Surveys

The UN National Household Survey Capability Program produced a series of manuals
that may be of interest, especially:

UNNHSCP (1986a) on How to Conduct Anthropometric Measurements
UNNHSCP (1982) on Non-Sampling Error
UNNHSCP (1986b) on Sample Frames and Sample Designs
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Box 1.2: Guide for Those Who Will Read Only Portions of the Manual

Everyone who works on a survey will benefit from knowing how its different aspects fit
together. An appreciation of the strategic issues involved in every facet of the survey will
help planners, team members, and analysts collaborate more effectively and produce a high-
quality survey. All the members of an LSMS team should therefore read as much of this
manual as they can, and avoid focusing only on 'their' chapter. Those who cannot read
the whole manual should read the whole chapter most relevant to their specific role in the
survey and the following parts of the rest of the manual.

Chapter 2: Overview of LSMS surveys - skim all sections
Chapter 3: Questionnaire Development - Sections A and B, skim Section C
Chapter 4: Sampling - Sections A and B
Chapter 5: Field Operations - Section A
Chapter 6: Data Management - Sections A and B
Chapter 7: Beginning Data Analysis - skim Section A
Chapter 8: Developing a Budget and Work Program - skim all sections

that will design, implement and analyze the survey, and of the international agencies that
finance the survey, as well as technical assistants who are not familiar with LSMS survey
practice. The authors have tried to write so that persons who are not specialists can read
all parts of the manual.

The following aids are provided to make it easier for the reader to find the parts
of this document most relevant to his or her particular purposes:

brief suggestions are provided in Box 1.2;
* key messages are summarized in bullet form at the beginning of each

chapter;
* the chapter's structure and potential usefulness to different audiences is

outlined at the beginning of each chapter; and
* information that should be read by all audiences is presented first in the

chapter, with information of interest primarily to the different specialized
members of the technical teams presented in the latter parts.

C. Some Assumptions Implicit in the Manual

Many strategic decisions must be made when designing a survey project, more
than can be discussed in this manual. These issues are treated in other materials already
available or that are scheduled to be made available soon. However, these choices have
repercussions for the parts of planning a survey that are described in this manual, and
therefore this subsection briefly mentions the issues and choices that are implicit in the
rest of the document. These can be thought of as the "base case" for implementation of
an LSMS survey. Packages can be tailored by adding or subtracting elements from the
base case. The assumptions made here about these strategic decisions are as follows:

ONE YEAR VS MULTI-ER PROGRAm. This manual describes a single year of an
LSMS survey. When surveys are repeated once a year or once every two years, most
of the same steps are required for each round. Some of them may be accomplished more
easily, with less technical assistance, and with less need for new equipment. Their

3



content, however, remains the same so the manual is still fully applicable to multiyear
projects.

HowMUCH DATA ALYSS INCLUDE iN TE PROJECr. This manual focuses
on the production of data, although projects often include a good deal of analysis as well.
Thus the manual is a guide to what may be one component of a larger project or may be
a first project to be complemented by other projects that focus on analysis of data.2

AMOUrVT OF CAPACnry BUIzDING. This manual again focuses on the narrowest
likely definition of a project. Some training will take place in the scenario used here.
It includes complete training for field staff, extensive training for the data manager, and
some on-the-job training for the survey manager and field manager as they interact with
the technical assistants. Projects that emphasize capacity building would arrange
additional training for staff involved in questionnaire design and formatting, sampling,
and data management and analysis.

SOURcE OF FINANCNG. The term 'survey project" is used throughout the
manual as though a special source of funds were to be sought. This has usually been the
case for LSMS surveys, although of course countries could finance them from their
normal national budgets. The source of funds is largely immaterial to the information
provided in this manual.

iMPLMENTING AGENCY. This manual assumes that the survey will be carried out
by the government's central statistical office, though in some countries a university or
private research firm may be used instead. In the great majority of LSMS surveys, the
agency chosen has been the government statistical agency.

PERmANEvT v TEMPORARY STAFF. Lastly there is the division of labor - how
much should come from the permanent staff of the statistical agency and how much from
people hired on short-term contracts. The first choice may be better for institution
building. The second choice may be speedier and, depending on the wages that can be
paid, may make it easier to ensure high-quality staff. This manual discusses the full staff
necessary to carry out a survey without differentiating whether they come from inside or
outside the statistical agency.

2. The LSMS division is sponsoring a review and evaluation of mechanisms for supporting data
analysis in LSMS projects, the results of which should be available in 1996.

4



Chapter 2: An Overview of LSMS Surveys

Key Messages

LSMS surveys are designed to produce a comprehensive monetary
measure of welfare and its distribution; describe other aspects of welfare;
describe patterns of access to and use of social services; allow study of the
determinants of important social and economic outcomes; and allow study
of how households behave in response to changes in the economic
environment or government programs.

* LSMS surveys are integrated surveys covering a number of topics. The
household questionnaire always produces comprehensive measures of
consumption, usually comprehensive measures of income, and always
covers a variety of sectoral issues, usually health, education, nutrition, and
fertility. The community questionnaire describes the economic
environment faced by the households in the sample. The price
questionnaire gathers information on prices of basic goods in the
community. Sometimes special questionnaires are used for health clinics
and schools.

* LSMS surveys use an extensive set of quality control procedures to
minimize errors and delays in data collection and processing. These are
the topic of much of the rest of this manual.

* Many surveys in the LSMS family differ from the prototype in one or
more aspects of purpose, content, or quality control. This is natural, as
each is adapted to fit the circumstances of the time and place where it was
developed.

This chapter describes very briefly the purpose and contents of LSMS
surveys and the factors affecting their evolution. These topics are really the
theme of the planned companion manual to this one. Their treatment here is
therefore brief. This chapter may be skipped or skimmed by those who are
already well familiar with the content of LSMS surveys, but should be read by
all others.

A. The "Prototype" LSMS Survey

Here we describe a "prototype" LSMS survey. The LSMS prototype is
actually a composite based on experience with a number of surveys. Throughout
the manual these will be drawn upon for examples and illustrations of the
concepts discussed. In fact, many of the surveys in the LSMS family have
departed from the prototype in one or more ways in order to fulfill slightly
different objectives or in response to institutional or budget constraints. The use
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of a survey to illustrate a specific point does not imply that all aspects of that
survey are the same as for the LSMS "prototype."

Purpose of LSMS Surveys

The objective of LSMS surveys is to provide data adequate for the
planning, monitoring, and analysis of economic policies and social programs with
respect to their impact on household living standards, especially those of the poor.
In order to achieve this objective, the data must by integrated, timely, and
available for analysis on a variety of issues, often conducted by many analysts
and using a wide range of techniques.

In terms of content, LSMS surveys provide an integrated view of
household welfare and allow for the study of its determinants. The surveys are
designed on the premise that quantifying and locating a problem is not enough.
We need to learn how to solve it. For example, knowing how many poor there
are, where they live, and what they do is only a part of the enquiry. In order to
devise cost-effective solutions, planners also need to understand in greater detail
the causes and consequences of poverty and the effect of changes in government
policies. The same principle applies to other problems such as illiteracy or
malnutrition.

LSMS questionnaires therefore provide an integrated set of information.
First, they are designed to measure the distribution of welfare and the level of
poverty in economies where subsistence agriculture, informal household
enterprises, seasonal employment, and non-cash payments are common. Second,
they describe the patterns of access to and utilization of many public services -
schooling, health care, electricity, water supply, and sanitation. Third, they are
designed to understand how households react to the economic environment and
government programs - for example, how household welfare might be affected
by changes in the prices of major agricultural commodities or how the use of
government health services might change if user fees were raised. Fourth, they
are designed to support complex analyses of relationships between various aspects
of household welfare - such as the impact of household income on the
enrollment of children in school, of the effects of education on childbearing
behavior, or the impact of health status on employment.

In order to be relevant to policy analysis, survey data must be timely.
The procedures designed for LSMS surveys result in data that is ready for
analysis within about three months from the completion of fieldwork, as described
in chapters 5 and 6.

Finally, the most important tangible product of LSMS projects is not
viewed as a set of standard tabulations, but as a data set that can be used by
multiple users to answer many different questions. A rich abstract that presents
some of the basic findings of the multiple aspects of welfare covered in the
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survey is certainly a useful reference and should be produced in the survey
projects. But in most cases the availability of the data in tabulated form will not
be enough to carry out the kind of deeper investigations needed for poverty-
related work and economic analysis in general. Some of these issues require the
adoption of sophisticated calculations and modelling tools (usually of a
multidimensional nature) which require direct interaction between the analyst and
the data. Moreover, much of such analysis requires knowledge of specific
sectoral issues that cannot be expected to reside in statistical institutes. Thus the
data sets must be produced and distributed to analysts outside of the statistical
institute. Only thus can the less tangible product from the surveys, the improved
understanding of poverty, social policy, and household behavior, be achieved.

Some of the most common uses of LSMS data are shown in Boxes 2.1 and
2.2. Section D of Chapter 7 provides many more examples of the varied uses
that have been made of LSMS data.

The reader will have noted that the LSMS questionnaires include modules
on topics that are often the focus of single-purpose surveys, including some
common and well respected surveys - labor force surveys, income and
expenditure surveys, or demographic and health surveys. The LSMS modules do
not collect the same depth of information on any single topic as do single-topic
surveys and may have smaller samples so that the precision of measurement of
key outcomes may be lower than for the single-topic surveys. But because LSMS
surveys collect information on so many aspects of welfare, they not only provide
a good multi-dimensional summary of welfare, but also allow study of the
interactions between these various factors.

LSMS surveys and other surveys can be combined into a program of
household surveys in various ways, depending on the needs and constraints of the
country. In Jamaica, the local (modified) version of the LSMS is carried out
annually and tied to one quarter of the quarterly labor force survey. Surveys on
literacy, contraceptive prevalence, and income and expenditure are conducted
every three to 10 years to round out the program. In several countries -
Romania, Russia, Latvia, and Lithuania - one-year LSMS survey projects have
been used as a way to pilot alternatives for reforms to or replacements of ongoing
survey programs. Sometimes, as in Peru, a series of single-year projects has
provided a time series of data. For Africa, the Social Dimensions of Adjustment
project recommends Integrated Surveys (which are much the same as LSMS
surveys) every three to five years with Priority Surveys (which usually cover the
same general themes but with much less detailed questionnaires and larger
samples) in the intervening years.

Questionnaire Content

In order to gather data consistent with their objectives, LSMS surveys
normally use three different kinds of questionnaires: (1) the household
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Box 2.11: Common Uses of LSMS Data

Measurement with reasonable accuracy of:

* number of persons in poverty

* distribution of welfare

* variables that pertain to many individuals or households in the sample, such
as employment rates, rates of malnutrition, and mean consumption levels.

Description or analysis of.

* characteristics of different socio-economic groups

* access to or use of major government services (health, education, water
supply, electricity, roads)

* participation in large government programs

* incidence of taxes or subsidies on commonly consumed items

* interactions between aspects of welfare, such as the effect of health on
labor supply, of parent's education on children's nutrition, or of education
on earnings.

Complementary data will usually be requiredfor:

* program impact evaluations

* program cost-effectiveness studies.

LSMS samples are usually too small to allow:

* measurement of variables that pertain to only a few households or
individuals, such as infant mortality, patterns of morbidity, and rates of
international migration

* description or analysis of government programs that reach only a small part
of the population

* description of small socioeconomic groups or geographic units.

questionnaire, in which household members are asked about many aspects of the
household's welfare, especially consumption, income, and use of social services;
(2) the community questionnaire, in which key community leaders and groups are
asked about the infrastructure and services available in the community; and (3)
the price questionnaire, in which vendors are asked about prices for selected
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Box 2.2: Using LSMS Data to Infonn Government Policy Choices

The data from LSMS surveys are designed to be used to understand living
standards and the effects of government policies. Here we provide some brief examples
of how governments and aid agencies are making use of them.

In 1989 the Jamaican government was considering whether to stop subsidizing
the prices of basic foods and instead to expand their food stamp program. While the
decision was being made, data from their LSMS became available. Analysis showed
that most of the benefits from general price subsidies went to the non-poor, while most
of the benefits of the food stamps program went to the poor. This helped the
government to move ahead with a reform program. The government then commissioned
further analysis of the LSMS data to show how many families needed help in purchasing
a minimum food basket and how much help. The government used this information to
decide on new eligibility thresholds and benefit levels for the food stamp program.
While this is perhaps the most concrete single use the Jamaican government has made
of the data, they have been used in making other decisions as well - whether to change
kerosene subsidies, whether and how to establish a 'drug window' in public health
clinics, to study the effects of raising user fees for public health care, etc. The survey
is conducted annually, and the poverty rates are monitored as well.

In South Africa, the 1993 LSMS survey provided for the first time a
comprehensive, credible data set for the entire territory of South Africa, including the
homelands. The survey was completed just before the last elections. The data were
quickly put to extensive use by the new government and by academic researchers alike.
The first product was an extensive statistical abstract, followed by a poverty profile
prepared jointly by the Ministry of Reconstruction and Development and the World
Bank and other studies and reports. The body of work has helped to shift the discussion
in the country from debating the nature and extent of poverty to discussion of options
for alleviating poverty. For example, it was decided to admit young women in rural
areas to future public works schemes since the data showed that this group was often
needy and could obtain child care. Also, because the survey data have revealed that the
old age pension program is well targeted, attention has moved on to reforming other
programs that may be less well targeted.

In Ecuador, the 1994 LSMS data were used first to produce a poverty
assessment. This work was done by the World Bank in 1995 as part of an ongoing
effort with the government to develop poverty alleviation strategies. The findings from
the report were presented the Cabinet. Wide-ranging discussions identified a number
of issues on which the government would like further policy analysis. Arrangements
to conduct these will be made over the next few months. The first use will probably
be to revise the poverty maps used in targeting many government programs. As is
usual, the current poverty maps are based on census data because it allows
disaggregation to small geographic areas (parroquias). However, the weighting of the
variables used to produce the composite poverty indicator is necessarily ad hoc, since
the census contains no direct information on consumption or income. Since the LSMS
data contain income and expenditure measures as well as the kind of indicators available
in the census, the LSMS data will be used to help select and weight indicators to be
used in a revised census-based poverty map. This should enable the government to
target its programs more accurately.
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items. The information usually collected in these is shown in Box 2.3. A fourth
set of questionnaires to collect information about schools or health facilities is
sometimes used as well.

HOUSEHOLD QUESTIONNAIRES. The LSMS household questionnaires collect
data on several major aspects of household well-being, as shown in Box 2.3. A
more detailed summary of all the questionnaires used in Vietnam is included in
Annex I. The full household questionnaire used in CMte d'Ivoire is presented and
annotated in Grootaert, 1986. The household questionnaire used in Kagera region
of Tanzania is presented and annotated in Ainsworth et al., 1992.

Because measuring welfare is a key objective of LSMS surveys, measures
of consumption are strongly emphasized in the questionnaires.3 Detailed
questions are asked about cash expenditures, the value of food items grown at
home or received as gifts, and ownership of housing and durable goods (for
example, cars, televisions, bicycles, and washing machines) to allow a use value
to be assigned.4

Because understanding household behavior and determining the causes of
poverty are also central LSMS objectives, the survey collects a wide range of
income measures. For individuals in formal sector jobs, the surveys include
detailed questions about wages, bonuses, and various forms of in-kind
compensation. Information is sought on secondary as well as principal jobs. At
the household level, detailed agricultural and small enterprise modules are
designed to yield estimates of net household income from these activities. Other
sources of miscellaneous income, such as the receipt of private transfers (e.g.,
child support or remittances from abroad), public transfers (in cash or in kind),
miscellaneous earnings (e.g., lottery winnings), and interest income are recorded
as well.

In order to analyze the relationships among different aspects of the
household's quality of life, such as the impact of parents' education on child
nutrition or the effect of health on employment, it is necessary to collect several

3. Consumption-based measures are used in most LSMS studies of welfare. The data are,
however, rich enough to allow other indicators of household welfare to be used (See Glewwe and
van der Gaag, 1988).

4. These goods are not completely consumed when first acquired but are used over a long period
of time. Household welfare due to the ownership of such goods can be based on the estimated
yearly rental values of those goods. LSMS surveys collect data that are sufficient to impute rental
values for both owner-occupied housing and ownership of durable goods.
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Box 2.3: Modules in LSMS Questionnaires

Module Respondent Subjea

Household Questo nnaire 

Household Head of Household roster, demographic data, information on
Composition household/principal parents of all household members

respondent

Consumption
Modulks

Food expenditures Best-informed household Food expenditures in the past 14 days and past 12
member months; consumption of home production in past 12

months

Non-Food Best-informed household Expenditures in the past 14 days and past 12 months;
Expenditures member remittances to other households

Housing Head of Type of dwelling; housing and utilities expenditures
household/principal
respondent

Durable Goods Best-informed household Inventory of durable goods and their characteristics
member

Income-related
Modules

Non-farm self- Best-informed household Income, expenditures, and assets for three most
employment member for each of three important household businesses

businesses

Agro-pastoral Best-informed household Land, crops, income, and expenditure from raising
activities member crops and animals; livestock and farm equipment

inventory

Economic Activities All household members 7 Employment, income, and time data for the main and
years and older (all secondary jobs in the last 7 days and the last 12
adults must respond for months; employment history; unemployment spells in
themselves) the last 12 months; time use in the home

Other income Best-informed household Income from other sources, including remittances
member from other households

Saving and credit Best-informed household Savings and net debt the day of the interview;
member characteristics of outstanding loans to and from

household members

11 Box 2.3 continues on next page



Box 2.3 (continued)

Box 2.3. Modules in LSMS Questionnaires

Modulk Respondent Subject

Sctoral Moduks

Education Head of Completed schooling and schooling expenditures for
householdlprincipal all household members 5 or older; schooling and
respondent other information of all non-member children under

30

Health All household members Utilization of health services and medical
(parents respond for expenditures for any illness in the last four weeks;
young children) utilization of and expenditures for preventive services

in the last 12 months

Migration All household members Place of birth, time and current place of residence,
15 years and older and reasons for first and last moves

Fertility One randomly selected Birth history; use of maternity services and duration
woman 15 years or older of breastfeeding for last live birth

Anthropometrics - Height and weight measurements of all household
members

i f f. T T fl : -:.- T; i T D 7 7 : -D E .iS -E. .: 07 T . .} WE .......i.. ik; 00E , .- .- ST .. . . ...... .i . i-

Demographics Community leader Size, growth, ethnic mix

Economy and Community leader Economic activities, access to roads, electricity,
Infrastructure water, public services such as public transport, mail

service, etc.

Education Headmaster or Location and characteristics of schools serving
Community leader community

Health Health workers or Location and characteristics of health facilities
Community leader serving community

Agriculture Extension agent or Farming practices, agricultural services available
Community leader

Urk~ Qu,aionnalre:.

Market, shops Prices on frequently purchased items
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kinds of sectoral data from each household. The sectoral modules include health,
education, fertility, anthropometrics, and migration. The sectoral modules are
designed to measure a few key outcomes (such as nutritional status, vaccination
rates, incidence of diarrhea among children, and enrollment rates), to measure the
use of services that might affect those outcomes, and to supplement information
from the rest of the questionnaire to study why households use those services and
what factors influence the outcomes.

COMMUNTFY QuEswOANAIRES. To help limit the length of the household
questionnaire, the community questionnaire gathers information on local
conditions that are common to all households in the area. This questionnaire is
typically used only in rural areas, where local communities are easier to define.
The information covered by the questionnaire typically includes the location and
quality of nearby health facilities and schools, the condition of local infrastructure
such as roads, sources of fuel and water, availability of electricity, means of
communications, and local agricultural conditions and practices.

PRICE QuEmoNNAAREs. In countries where prices vary considerably
among regions, it is important to gather information on the prices that households
actually pay for goods and services.5 The price questionnaires compile
information on the prices of the most important items that a household
'particularly a poor household) must buy and that are widely available throughout
the country. The prices are gathered in markets or shops in the communities
where the households live.

SPECIAL FACILHTY QUEsTONNAiRES. Sometimes special questionnaires are
designed to gather detailed information on schools or health facilities. These have
been used in at least one year of the surveys in C6te d'Ivoire, Ghana, Morocco,
Jamaica, and Tanzania.

The rest of the manual refers to "the questionnaire" as though there were
only one instrument instead of separate instruments for household, community,
price, and facility information. This is conceptually, if not physically, accurate.
In formulating the contents of each questionnaire the planners must ensure that
the information serves the survey's analytical goals and is collected in an efficient
manner. In formatting, the same principles apply to all the questionnaires,
although some of the techniques may be more commonly used in one than
another. The same principles of data processing apply. Occasionally the logistics
of how questionnaires are managed may diverge, but this is done for convenience
rather than because of conceptual differences.

5. See Ravallion and Bidani, 1994.
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There has been substantial variation among the questionnaires used in
different countries.6 The features discussed here may have been changed or
omitted in specific cases because the objectives of the survey or country
circumstances differed. Nonetheless, there are more commonalities than
differences.

Quality Control

In addition to sharing common objectives and questionnaire content, the
LSMS surveys use an extensive set of procedures to minimize errors and delays
in data collection and processing. The reasons why each is used and how it is
implemented are discussed in detail in the rest of this manual. Briefly, quality
control elements include the following:

QUESTIONNAIRE FORMAT. A single paper questionnaire is used to obtain
information on the household and the different individuals and businesses within
it. The questionnaires are designed to minimize errors by the interviewer and
other survey staff. The questionnaires are pre-coded, with extensive use of
explicit skip patterns.

SAMPLING. The need to minimize non-sampling error is given heavy
weight in decisions about sample size. Coupled with the analytic objectives of
the surveys, this leads to small samples - usually on the order of 2,000-5,000
households.

FILD WORK. Fieldwork and data entry are decentralized and supervision
is very strict. A small number of highly trained interviewers is used, with the
fieldwork spread over a full year. Each household is visited twice, two weeks
apart. In each visit, a series of "mini-interviews" with the different members of
the household is conducted. Since each adult responds for him/herself, the errors
that can be introduced by proxy respondents or respondent fatigue are minimized.

DATA MANAGEMENT. Data entry and editing are carried out in the field
concurrently with data collection, usually in the local survey offices. As data are
entered, a number of data quality checks are carried out by the data entry
program. This allows errors or inconsistencies found in the first half of the
questionnaire to be checked during the second visit to the household.

6. In addition to standard changes in vocabulary required to make a questionnaire relevant to a
given country, the major differences include: (i) some modules have been excluded in some
countries; (ii) the level of detail has varied widely within each module; (iii) the direct outcome
measures (height, weight, upper arm circumference, cognitive skills) and the group of respondents
for which they were measured have differed; (iv) the extent of price, community, or facility
questionnaires has differed; and (v) a few LSMS surveys are actually linked to other surveys.
In these cases, the LSMS questionnaires omit some modules for which information is gathered in
the linked survey and the data sets from the two surveys must be merged for analysis.
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Planning and Budgeting

An important hallmark of LSMS surveys, and one of the reasons for their
success, is the large role that analysts play in developing the whole survey. Not
only is the questionnaire content determined by analysts who will actually use the
data, their input is also used in field testing, in training field workers, in
sampling, and in data management.

The work program for implementing an LSMS survey is divided into three
phases. The planning stage often lasts about a year, the field work is scheduled
to take place over a full year, and the initial analytic phase of producing an
abstract, documenting the data, and setting up other analyses may take about six
months.

The survey planner (e.g. the reader of this document) must realize that the
many activities involved in planning the survey take place concurrently and that
decisions in one area have repercussions for other areas. How to do the most
important of these activities (designing the questionnaire, designing and drawing
the sample, preparing for field work, preparing the data management system, and
beginning to think about data analysis) is described in the following chapters.
How long each of these may take under different circumstances and how they
must be interlinked in time is discussed in detail in Chapter 8.

The formal budgets for LSMS surveys have varied widely from country
to country, with a range from $155,000 to about $3,000,000. There is a
preponderance of formal budgets in the neighborhood of $750,000 to $1,000,000,
but the "prototype" all-inclusive budget developed in Chapter 8 is for $1,300,000.
The differences are so big for three reasons. First, many of the inputs used are
often supplied in-kind by either the national statistical agency or the external
agency helping to finance the survey, and thus are omitted from the budget.
Second, the amount of various inputs may vary from country to country
depending on the survey design and the existing institutional capacity. Third, the
unit prices for locally supplied inputs may vary greatly from country to country.

B. Variations from the Prototype

The LSMS surveys are not a static, uniform product. Each is unique and
sometimes their differences are considerable. This can be seen from Table 2.1,
which lists surveys that share some or all of the characteristics of the LSMS
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Table 2.1: Description of LSMS-l7ype Surveys by Countvya
Basic Information Content

Number Number of
Year of of Rounds Households HH Price Community Facility
First Fielded to in Interview Question- Question- Question- Question- Educational Anthro-

Country Survey Date Sample Schedule Panel naire naire naire naire Testinge pometrics
Scope

C6te d'Ivoire 1985/86 4 1600 year-round rotating full yes yes no none all

Peru 1985 1985/86 1 5120 year-round no fun yes yes no none none

Ghana 1987/88 2 3200 year-round no full yes yes health/ed 9-55,m,r,R all

Mauritania 1987 2 1488 year-round no full yes yes no none al

Bolivia 1989 5 10,000 wave no truncated no no no none no

Jamaica 1988 8 2000-6000 wave some truncated no no sometimes 7-18,m,r child < 5

Morocco 1990/91 1 3360 year-round no ful yes yes health 9-69,r,m < 11,
parents

Pakistan 1991 1 4800 year-round no ful yes yes health, ed none < 5,
mother

Peru 1990/91/94 1991 1 1500/2200/ wave 85/90/91/ ful no no no none child < 5
3500 94 Lima;

9 1-94
elsewhere

Venezuela 1991 3 14,000 wave yes truncated no no no none child < 5

Vietnam 1992/93 1 4800 year-round no full yes yes no none all, h/w/c

Nicaragua 1993 1 4200 wave no truncated yes yes no none child < 5

Guyana 1992/93 1 5340 wave no truncated no no no none child < 5

Tanzania 1993 1 5200 wave no truncated yes no no none no
- national

Tanzania 1991 4 800 year round 4 period expanded yes yes health, none all
- Kagera Region edu,

healers,
NGOs

South Africa 1993 1 9000 wave no full yes yes no some child < 5

Romania 1994/95 continuou 36,000 continuous yes full no no no none child < 5
s

Ecuador 1994 1 4500 wave no full no yes no none no
Note: a. Researchers interested n using data from these surveys should refer to Grosh and Glewwe (1995).

b. In the column 'Educational Testing": numbers indicate age range to which applied; codes are m = mathematics, r = reading, R = Ravens Progressive Matrices Test.



surveys.7 More differences are expected to crop up in the future, and these may
become increasingly large.

Common Variants

The most common variants on the prototype are sketched here.

TRUNCATED QUESTIONNAIRES. The questionnaire has been severely
truncated in some cases. This limits the range of possible analysis. The most
common case is to forgo attempts to use income as a measure of household
welfare and to understand the choices that households make about income
generation. Sometimes community or price questionnaires are omitted. Another
less common variation is to adapt a core and rotating module design in a multi-
year survey plan.8 The core questionnaire would allow the measurement of
consumption and a reduced set of other indicators of welfare and use of services.
Each year a module of special emphasis studies a particular topic in depth. This
maintains some, but not all, of the possibilities of intersectoral work that is one
of the objectives of the prototype LSMS questionnaire.

Modifying the questionnaire always affects what analysis is possible. It
does not necessarily affect how sampling, field work, or data management is
done. Therefore it will not be discussed further in this manual.

SINGLE INTERViEW. Some surveys plan for each village and household to
be visited only once. Until recently, this has only been the case when the
questionnaires were severely truncated, but in the Nepal survey now in the field
each village will be visited once but the full questionnaire will be maintained.
Each household's interview will be conducted in more than one session if
necessary for convenience of the household, but not out of strict protocol for the
survey.

The use of a single interview usually means that the standard checks on
data quality from the first interview and correction during the second interview

7. There are other surveys that have objectives as similar to the LSMS 'prototype as some of
those listed in this table. The Integrated Surveys in The Gambia, Guinea, Madagascar, Senegal,
and Uganda, supported by the Social Dimensions of Adjustment project in the World Bank, or the
RAND-sponsored Family Life Surveys in Malaysia and Indonesia, are examples. These are
similar in spirit, but are omitted here because the authors do not know enough about how they
were carried out to use them as illustrations in this manual. The surveys arranged by the Cornell
Food and Nutrition Policy Program in Guinea and Mozambique and those carried out by the
University of North Carolina Population Center in Russia and the Kyrgyz Republic are also very
similar in spirit. Since we know more about how these were conducted, we will draw examples
from them.

8. Discussions of core and rotating module surveys can be found in Grosh, 1991 for the case of
Jamaica, and World Bank, 1993 for Indonesia.
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are not possible. There are also other minor implications for field operations and
data management, which will be discussed in Chapter 5. The single visit to the
household also eliminates the use of the recall period bounded between the two
interviews, which has implications for the measurement of consumption.

CONCENTRATED PERIOD OF FIEID WORK. In some countries the field work
has been carried out in just a few weeks or months rather than spread throughout
the year. With respect to analysis, this limits the ability to study seasonality and
affects how to calculate annualized values of income and consumption. It also
has major implications for the organization of field work and data management,
which will be discussed in Chapter 5.

REFORmS OF ExISTING SURVEYS. Finally, some countries are using parts
of the LSMS experience not to carry out full-fledged LSMS surveys but to reform
ongoing surveys. In some cases they have added modules to questionnaires, in
others they have adapted some of the features of field work or data management
to improve data quality or the speed with which results are processed, and
sometimes they have done both.

Evolution in LSMS Surveys

This manual presents information on what has proved useful in the surveys
conducted in the last 10 years. Much of what has been learned is expected to
continue to be relevant, though the way in which the principles espoused here are
put into practice will evolve. The principal types of changes expected include the
following:

CHANGING PURPOSE. The early LSMS surveys were carried out as
research projects. Their first goal was to determine whether it was feasible to
gather such comprehensive data sets. Their second goal was to conduct research
to better understand household behavior and its implications for the design of
government programs. Emphasis was on analysis of the determinants of welfare
and their interactions, rather than on precise measurement of a few aspects of
welfare. When the first surveys proved feasible and their analyses fruitful,
policymakers and their advisors realized that data from the surveys could be very
useful in policymaking. The descriptions of the welfare of the population and of
the use of government services were especially valued. Some of the results from
the more sophisticated studies of the determinants of welfare and the impact of
policies were also valued by the operations audience, but perhaps less so than by
the academic community.

The shift in motivation for the surveys is leading to changes in them and
to considerable variation from country to country. Some of the content is being
adjusted. Often there is a desire to have the estimates of indicators be accurate
at sub-national levels. This requires a much larger sample and thus calls into
question whether quality and comprehensiveness can be maintained. Attention is
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more often being given to developing local capacity, both for data collection and
for data analysis.

CHANGiNG ACTORS. The cast of actors involved in implementing new
surveys has changed greatly in the last five years. In the early years of the
LSMS surveys, the LSMS division of the World Bank wore many hats
simultaneously. It usually provided the impetus to carry out a survey in a
particular country, often arranged and administered financing, provided all
technical assistance, and was often the main user of the data. Now these hats are
being worn by many different actors. Indeed, several LSMS-type surveys have
been developed without any involvement at all from the LSMS division of the
World Bank. Its various functions are being parceled out to the national planning
agency, to operational staff in the World Bank, to other international agencies,
or to technical assistants.

Since these alternative arrangements are new and varied, institutional
methods that have worked in the past may need to be modified for some tasks,
such as designing a questionnaire or organizing field work and data management.
The survey planner who reads this manual will need an extra dose of imagination
in determining how to apply the suggestions provided here to the institutional
circumstances relevant for the particular country.

CHANGING TCHNOLOGICAL ENviRONMENT. Many of the practical issues
in survey implementation are heavily influenced by available technology. Every
technological change has implications for survey management, for technical
assistance and training, and sometimes for costs. Three changes in technology -
improved data entry programs, more portable hardware, and computer-assisted
interviewing - may affect how LSMS surveys are implemented in the future.
These innovations are already in view, and more are surely developing.

Commercially supported data entry packages may soon supersede the
customized data entry programs that have been used for LSMS surveys to date.
When these packages are used, the amount of technical assistance or training
required in the use of the software may be reduced, but it will still be important
to ensure that there is adequate understanding of the conceptual issues of handling
hierarchical file structures and determining range and consistency checks.

Hardware has evolved to the point where it would be simple to take the
data entry function on the road with the interviewers rather than having the data
entry operator and computer located at a base station. This will change some
aspects of the day-to-day management of field work and quality control. Such a
system is being used in the survey underway in Nepal as this manual is being
written.

Advances in computer technology permit a still more ambitious
proposition. Interviewers can enter data directly into a portable computer during
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the interview, thus eliminating the paper questionnaires completely. This system
has been piloted already in Bolivia and is scheduled for piloting in the Indonesia
Family Life Survey in 1996. The elimination of the paper questionnaire will
require fundamental new approaches to how to involve all the right people in
questionnaire design, how to organize and supervise field work, establish quality
control systems, and manage data.
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Chapter 3. Questionnaire Development

Key Messages

* The process of defining the content of the questionnaire must be driven by
analysts and by policy needs.

* Formatting a questionnaire is a complex art and proper formatting is
critical to survey success. It must be done by the survey planners and not
relegated to lower-level or clerical staff.

* The field test is also critical to the success of the survey.

* For advice on formulating questionnaire content, survey planners must
read the cited materials, especially Grootaert (1986) and Ainsworth and
van der Gaag (1988) and the new set of revised questionnaire modules that
should be available in final form in 1998 and in draft form sometime in
1996.

Those who have never had to analyze data from a questionnaire they have
developed themselves may think that designing a questionnaire is easy. It is not.
This chapter first gives an overview of the process of developing a questionnaire.
It then discusses in detail how to produce a workable format. Sections A and B
are recommended for all readers, while the Section C may be skimmed lightly by
those who are not involved in designing a questionnaire. For those who want
more background and detail on general issues in questionnaire design, UNNHSCP
(1985) is a useful introductory manual.

A. Questionnaire Content

The most important issues in designing a questionnaire are the analytic
objectives and measurement techniques to be used. Indeed, these are so
important that they are treated separately in other LSMS documents. LSMS
standards for the objectives of the surveys and information requirements
stemming from them are explained in Grootaert (1986) and Ainsworth and van
der Gaag (1988). The closely related Integrated Survey supported for African
countries by the Social Dimensions of Adjustment project is described in Delaine
et al. (1992). A number of LSMS working papers on measurement were written
before formulation of the LSMS questionnaires. The complete list of working
papers is provided in Annex HI. As this manual is being drafted, the LSMS
division of the World Bank is embarking on a review of the first 10 years of field
experience to determine how questionnaires might need alteration, either because
of changing objectives in LSMS surveys or to improve accuracy. The first results
of the planned review will be available in about 1996 and are recommended to
interested readers.
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B. The Process of Questionnaire Development

Perhaps the most important way to ensure a successful questionnaire is to
make sure that the right kinds of people are involved in its design. The second
most important thing is to allow enough time and repeated iterations in the
questionnaire development process. The third critical element is the field test.

The Actors

THE ANALYS7S. The importance of the analyst in questionnaire design
cannot be overemphasized. Much of the success of the LSMS stems from the fact
that the questionnaires are designed by analysts.

Drafting the questionnaire and coordinating inputs from others is usually
best assigned to a small group of analysts who share two characteristics: First,
they should know what subjects are of policy and analytic interest to the country.
Second, they should have experience using data from similar surveys on a variety
of topics. The team might be composed of one person from the national planning
agency, one from academia, and one person who has helped analyze or design
LSMS surveys in other countries.

It is crucial for the team to have extensive local expertise when designing
the questionnaire. Indeed, it is preferable for local analysts to take primary
responsibility. They bring an irreplaceable knowledge of the country's society
and of existing programs and they know what issues should be emphasized. They
may be familiar with earlier local surveys about some of the topics covered by
the LSMS, which will help them design precoded questions. Further, they will
know the network of people and institutions that should be contacted during the
survey design process.

Sometimes it is also desirable to have international analysts involved in
questionnaire design, especially where local analysts are not familiar with surveys
that have objectives similar to those of the LSMS. The international analysts can
bring experience about what has worked in other LSMS surveys and why.
Judicious use of past experience, rather than blind replication of old
questionnaires that are ill-adapted to present circumstances, is probably best
ensured by this balance of local and foreign expertise.

Most LSMS surveys have probably erred on the side of having too little
local input. Where local input has been obtained, it has often been provided by
statisticians from the statistical agency (data producers) rather than from social
policy analysts or from government and academia (data users). The statisticians
often have only a limited knowledge of sectoral policy issues and programs.
They can improve nomenclature and precoding, but are not necessarily qualified
to help set priorities among different possible objectives.
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POLICYMAKERS. In defining the basic and subsidiary objectives of the
survey, the team responsible for drafting the questionnaire must seek extensive
input from policymakers and program managers. The first level is to decide what
important issues should be covered. This will help establish the relative weight
of the different modules in the questionnaire. Then the important issues can be
identified within sectors. Once these are outlined, the question writers may also
have to learn a fair amount about how specific programs work. This means that
interviews with technical level people in many agencies may be needed. Once
this information is available the actual drafting of the questionnaire may begin.
Box 3.1 shows how progressively greater detail is required at each level of the
process.

The step of ensuring adequate communication and consultation with
policymakers is usually given much less attention than it deserves. People who
are unfamiliar with survey work may find it difficult to read complicated

Box 3.1: Levels of Refinement in Determining Questionnaire Content

Writing the questionnaire involves moving from knowing the importance of broad issues to
getting the details of specific questions straight. This box illustrates the successive levels
of details required.

Overarching Objectives:
Define the objectives: for example, to study poverty; to understand the effects of
government policies on households

Balance between Sectors
Define which issues are most important: for example, the incidence of food price subsidies;
the effect of changes in the accessibility or cost of government health and education
services; the effect of changes in the economic climate due to structural adjustment or
transition from a centrally planned to a market economy.

Balance within Sectors
Within the education sector, define which of the following are the most important for the
country and moment: the levels and determinants of enrollment, poor attendance, learning,
and differences in male and female indicators; the impact of the number of years of
schooling on earnings in the formal sector and agriculture and the question of how or if they
differ; which children have textbooks or receive school lunches or scholarships; how much
parents have to pay for schooling.

Write Questions to Study Specific Issues or Programs
In a case where it is decided that it is important to study who has access to textbooks, for
example, the question writer will need to know: how many different subjects are supposed
to have textbooks available; if the books to be given out by the government are to be given
to each child individually or are to be shared; if they are to be taken home or used only in
the classroom; if they are to be used for only one year or several; if they are to be paid for;
when the books are supposed to be available; and are textbooks bought from bookshops
better or worse than those provided by the school.
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questionnaires and imagine what analyses will be possible. It is therefore
preferable to show policymakers and program managers examples of tables or
other analyses that could be produced from it along with the questionnaire itself.
These may be dummy tables or examples of work done for other countries on the
basis of similar questions. Where surveys are planned to be repeated in
successive years, the first year's abstract is an excellent tool for obtaining
feedback from policymakers for use in the future. A complementary strategy is
to ask the policymakers what they want to know. Then the survey designer can
translate that need into appropriate questions or modules in the questionnaire.

THE DATA PRODUCERS. Input from the data manager is essential in
questionnaire design. Often the data management process can be greatly
simplified by minor changes in the layout or flow of the questionnaire that do not
detract from its analytic content. The data manager should comment on every
draft (see Box 3.2).

It is also useful to have the input of the field manager, who will notice
whether the instructions to the interviewer are clear, if the skip codes are correct,
and if the format is consistent. There is, of course, a natural tension between the
analysts, who want comprehensive informnation, and the field manager, who is
likely to see all the disadvantages but few of the advantages of a lengthy, complex

Box 3.2: Synergy in Elements of Questionnaire Design

There is great synergy between the different aspects of questionnaire design -
defining analytic content, simplifying field work, and specifying of the data and quality
checks. The story of the mother/father questions on the LSMS roster illustrates how a
single change can serve all purposes.

The traditional method of assembling a roster establishes who is the head of
household and then asks for the relationship between the head and each household member.
Where family structure is complex, this can require many codes and the relationships
between various individuals often remain unclear. For example, is the sister of the head
of household the mother or the aunt of the nephew of the head of household?

In CMte d'lvoire in 1985 the writer of the data entry program suggested adding
separate follow-up questions after the traditional relationship-to-head question. These asked
whether the spouse, the father, and the mother of each household member was in the
household and, if so, what their identification codes were. The data manager suggested
these questions to allow powerful consistency checks on the age, sex, marital status, and
relationship-to-head-of-household variables. The change also simplified field work by
reducing the complexity of codes needed for the relationship-to-head-of-household variable.
But perhaps the most important contribution has been analytic. Knowing which household
members are the parents of the children in the household has proved helpful in modeling
the determinants of child welfare, especially when addressing intra-household bargaining
- an issue that was hardly even on the analytic agenda at the time the innovation was
made. Needless to say, this system has been recommended ever since.
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questionnaire because field workers do not usually analyze the information they
collect.

A real life story can illustrate the risks of not having the right kinds of
people involved in questionnaire design. The questionnaire for the first year of
the Jamaica Survey of Living Conditions (1988) was devised largely by the
international technical assistants who knew little of Jamaican social programs.
Though largely successful in accomplishing its analytic objectives and well
formatted, the questionnaire ended up with three important program-specific
flaws. First, the consumption section lumped together one of the main subsidized
staples with one of the main non-subsidized staples, making the study of the
incidence of food subsidies cumbersome and probably inaccurate, although
changes in food subsidy policy was one of big issues being debated at the time.
Second, the reference period on receipt of food stamps was given as a month,
although the stamps are only received every two months, again making difficult
the study of incidence, which was an important issue at the time. Thirdly, the
education module used was very similar to that used in previous LSMS surveys
where the purpose was to study the determinants of enrollment in primary school.
Since primary school enrollment in Jamaica is universal, nothing very interesting
was learned and the opportunity to study issues important in Jamaica, such as
daily attendance, the extent of the textbook or the school feeding programs, or
patterns of secondary enrollment was missed. Fortunately, the Jamaican version
of the LSMS is conducted annually. Thus these flaws were corrected in the
second year's questionnaire. Moreover, they were pointed out in the draft
abstract from the first year. They thus served as vivid examples to many of the
people who were involved in managing the survey from the second year on of the
importance of their input. In the end, this pedagogic purpose was quite useful.

The Iterative Process

The process of questionnaire development is an iterative one. After an
initial version is drafted, it should be reviewed in detail by the various interested
parties. The next draft takes the assembled criticisms into account. This process
may be repeated several times. Translations may be required (see Box 3.3). A
seminar may be conducted and further revisions done. Then a field test is
conducted and the questionnaire revised again. Depending on the extent of
revisions, a second field test may be needed for some parts of the questionnaire.

A few concrete indicators of the extent of revisions that may be done at
each stage may be useful. It is completely standard that the international
technical assistants write letters of 20 or more (single spaced) pages pointing out
imperfections in the substantive formulation or formatting of the questionnaires,
even when these are on their third or fourth draft. Often two or more people will
write such letters and only about half of their remarks will overlap, the others
will relate to imperfections the other has missed. When the changes are
suggested on the questionnaire itself, it is rare that a single page not be marked
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Box 3.3: Translating the Questionnaire

Translation may be required for three reasons, which have different implications
for logistics. Most importantly and most commonly, the survey may need to be
administered in several languages. In the many countries where more than one language
is spoken, good quality control for the field work requires providing written, verbatim
questionnaires in as many of the languages as practical. Research reported by Scott and
others (1988) demonstrates the importance of this. They conducted an experiment to
measure interviewer errors when the interviewer was asked to provide verbal field
interpretations - e.g., to use a questionnaire written in English to conduct an interview in
Tagalog or Cebuano or to use a French questionnaire to conduct an interview in Baoule or
Dioula. Interviewer error rates were two to four times higher with oral field interpretations
than with written translations of the questionnaires.

When the reason for doing translations is to administer the final questionnaire in
several languages, the preliminary drafts of the questionnaire can be developed only in the
official language. Ideally, the questionnaire should then be translated and field tested in
each language in which it will finally be written. In fact, the field test is often done using
oral interpretations of the official language version of the questionnaire only. Thus the
wording in the local language interviews during the field test may not correspond exactly
to the verbatim wording worked out later for the written translations into local languages.
While imperfect, this is often viewed as a reasonable tradeoff against the difficulties of field
testing in each language.

When translating questionnaires, the classic practice is to translate from the
language in which they were developed into the language(s) in which they will be
administered and then translate them back into the original language. After the back
translation, the two versions in the first language should be compared. Where the wording
or meaning is different, the translation should be adjusted. The first translation should be
done by a person or group of persons familiar with the purpose of the questions. The back
translation should be done by someone who was not intimately involved in designing the
questionnaire in order to avoid contaminating the interpretation with prior knowledge.

Most LSMS questionnaires are printed in only in the official language(s) of the
country and multilingual interviewing teams are used for the most common local languages.
In this case a few key questions or phrases may be translated into these languages and
presented in the interviewer manual. For less commonly spoken languages, local
interpreters may have to be used. In this, the LSMS surveys have been within the range
of normal survey practice, but behind the cutting edge of quality control. The cutting edge
is defined by the World Fertility Survey, which used as a guideline that questionnaires
should be prepared in any language that would account for more than 10 percent of the
sample and that a minimum of 80 percent of the sample should be covered with a verbatim
questionnaire in the language of interview.

A second reason for translations is that sometimes international technical assistants
do not speak the predominant language of the country well enough to assist in designing the
questionnaire directly in the official language of the country. The Vietnamese LSMS
questionnaire, for example, was developed jointly in English and Vietnamese. In the Latin

Box 3.3 continued on next page
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Box 3.3 (continued)

American countries, in contrast, the LSMS questionnaires have usually been drafted directly
in Spanish. When translation is required as part of questionnaire development, it becomes
necessary to update the translation of each draft, which can require substantial time and
money.

Finally, translating questionnaires from the local official language to one or more
of the major international languages (English, Spanish, or French) for the international
research community can help stimulate data analysis that may be of interest to local
policymakers. These translations may be done after the final questionnaire is developed,
and back translations can be omitted.

Questionnaires should always be worded in simple terms used in the language as
commonly spoken rather than in academic or formal language. The gap between the spoken
and written languages and the difficulty of balancing simplicity and precision may be greater
in local languages, especially those that are not commonly used in writing. The translations
should therefore be especially careful in finding an appropriate balance. Let us illustrate
the kind of problem that may occur. The question 'LEstuvo enferma en las ultimas cuatro
semanas?" literally asks, in Spanish, whether the respondent was sick in the last four weeks.
But in Chilean common language, it could be understood as being a polite euphemism for
asking whether a woman has had a menstrual period in the last four weeks. An even more
difficult problem in wording was revealed in the field test in Nepal. Apparently the most
natural Nepali phrasing for 'have you been ill?" is closer to 'have you been to the doctor?"
The change in meaning from what was intended was revealed when several respondents
answered 'no, I couldn't afford to go," an inappropriate response to "have you been ill?"

in red ink on the first couple of drafts. The formulation of the Nicaraguan LSMS
questionnaire, which was not subject to unusual difficulties, took nine months and
produced a foot-high stack of different versions of questionnaires.

Appropriate input from all the actors can be sought through the aggressive
pursuit of informal contacts. However, it is often preferable to add formal
elements to the process as well.

One option is to create a user committee. It can have several roles:

* it provides a forum to balance diverse objectives of the survey;

* it provides a mechanism by which any interested individual or agency can
make suggestions for the survey (either through their representative on the
committee or through addressing themselves to the committee as a whole);

* the committee members can help facilitate access to individuals and
information in their agencies that is required by the team drafting the
questionnaire; and
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* it provides one mechanism for the plans and results of the survey to be
known by policymakers;9 and

* because the members of the committee are familiar with both the policy
questions and the survey's content, they are well positioned to foster data
analysis.

The user committee should not assume too much authority for the
technical and day-to-day management of the survey. For example, the committee
should not be involved in the details of questionnaire format or the brand of
computers to be purchased by the survey organization. Instead, the committee
should help set the objectives of the survey, which have implications for
questionnaire content, sample design, and cost.

The user committee might be chaired by the national planning agency or
co-chaired by the planning and statistical agencies. Members should come from
the sectoral ministries whose interests are of greatest concern in the surveys (such
as health, education, welfare, agriculture, and family or women's affairs).
Members of the policy research community (universities, independent research
institutes, and international development agencies) should be included as well.
It is ideal if the individuals who serve on the committee know about surveys, are
interested in the policies to be studied by the LSMS, and come from appropriate
parts of their agencies. Where that is not possible, it may be preferable to choose
them based on their interest and knowledge rather than their institutional
affiliation.

A formal seminar can also be a useful tool. The presentations could
explain the plans for the survey, including its objectives, the questionnaires,
sample plan, and approach to field work. Some general background on LSMS
surveys elsewhere might also be included. The presentations should clearly
define which decisions have already been firmly taken and are not open to
change, and which on which elements feedback is sought. It is usually necessary
to mention any refinements in the draft questionnaire have been made between the
time it was circulated prior to the seminar and the date of the seminar. The bulk
of the discussion should solicit feedback on the content of the questionnaires and
the plans for analysis. The participants should include staff from all the
concemed govemment agencies, several local research institutions, and
international development agencies. A seminar has the advantage of being able
to involve a larger number of people than informal meetings or a user committee.
It also means that those providing feedback do not need to draft formal written
comments and can provide input immediately.

9. Of course, mrny other complementary mechanisms should be pursued as well.
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Field Test of the Questionnaire

The field test is one of the most critical steps of survey preparation. Its
goal is to ensure that the questionnaires are capable of collecting the information
they are supposed to collect. The LSMS field test addresses the adequacy of the
questionnaires at three levels:

QUESTIONNAIRE AS A WHOLE. Is the full range of required information
collected? Is the information collected by different parts of the
questionnaire consistent? Are there any unintentional double counts of
some variables?

AT THE LEVEL OF INDIVIDUAL MODULES. Does the module collect the
intended information? Have all major activities been accounted for? Are
all major living arrangements, agricultural activities, and sources of in-
kind and cash income accounted for? Are some questions irrelevant?

AT THE LEVEL OF INDIVIDUAL QUESTIONS. Is the wording clear? Does the
question allow ambiguous responses? Are there alternative inter-
pretations? Have all responses been anticipated?

It is important to obtain good coverage of all major socioeconomic groups
in the field test. For example, sampled households should include those that are
rural and those that are urban; individuals employed in the formal sector, in the
informal sector, and farmers; farmers in the main agroecological regions and
production schemes (independent, cooperative, and wage earners), and so forth.
The households should not be selected at random. Instead, different types should
be purposely included so that the various situations likely to be found during the
survey are observed during the field test.

LSMS field tests usually conduct interviews in about 100 households. To
get enough responses for some sections of the questionnaire, it may be necessary
to visit extra households and conduct only partial interviews. For example, the
original 100 households may not include enough pregnant women or people who
have been ill in the month before the interview to test those modules effectively.
In such a case, households with pregnant women or ill people should be located
and interviewed using the health module.)0 A field test usually takes about one
month to complete. More time is required if the final questionnaires are to be

10. An alternative approach is to stretch the reference periods during the field test. For instance,
instead of asking "were you ill or injured during the last 30 days?" as in the actual survey, it may
be expedient to ask "were you ill or injured in the past 12 months?" or "when was the last time
you were ill or injured?" This approach will simplify the logistics of finding enough persons to
put through the module, but will not test as exactly whether they have problems recalling the
information since the recall period used in the field test will be longer than that in the final
questionnaire.
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produced in more than one language, because each version of the questionnaire
should be field tested.

While a final large (100 households or so) field test is desirable, quite a
lot can be learned from smaller tests. As a general rule of thumb, half of the
problems will probably show up in the first ten households interviewed. In one
recent field test, the international technical assistants found enough fodder after
three households to write six pages of comments about a single module. Such
small tests may be particularly appropriate on new or difficult modules as a
preamble to a fuller test of the whole questionnaire.

The personnel involved in the field test should be the core headquarters
team, a few experienced interviewers or field supervisors, and the analysts who
helped design the questionnaire. It may also be helpful to include persons with
experience in other LSMS surveys. The people should work in teams, and each
team should include representatives with each kind of expertise.

The number of teams involved in the field test should be kept small.
Mechanisms should be set up to allow contact between them during the field test
so they can compare notes on problems they encounter and solutions they have
tried. Perhaps the best way to accomplish this is to have all the teams involved
in the field test work for the first few days in one of the main cities. This way
the teams can be in contact each evening when the first and often biggest flaws
in the draft questionnaire are uncovered. Agreements can be reached on
modifying the questionnaire during the field test itself.

Each interview during the field test should include the respondent, the
interviewer, and an analyst or senior survey specialist. During the field test, it
is acceptable to tactfully interrupt the interview in order to refine the wording of
a question or the responses coded for it (of course in the actual survey, the
interviews should be conducted in private and the wording on the questionnaire
respected).

The interviewers used for the field test should be drawn from the agency's
pool of experienced staff. In training for the field test it is assumed that the
participants are generally good interviewers familiar with basic interviewing
practices and able to distinguish between problems caused by deficiencies in the
questionnaire and problems caused by their lack of familiarity with it. Training
focuses on the purpose of the survey and the structure and format of the
questionnaire. Usually one week is adequate.

One to two weeks at the end of the field test should be set aside to review
the results from it and to agree on what changes are required. Essentially, the
group involved in the field test should go through the questionnaires module by
module and discuss any issues that arose. The inevitable concern that the
interviews are too long should be tempered by the knowledge that the time
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required for an interview falls dramatically when the interviewers are well trained
and have become familiar with the questionnaire - usually to half or less of the
time taken in the field test.

It is not necessary to enter the data from the field test, since the sample
is so small and non-random that it is difficult to make any decisions based on the
statistics produced."

The personal participation of all senior staff (including analysts) is
fundamental for both the field test and its evaluation. An anecdote will illustrate
this. In one country, prior to the field test, a manager in the statistics office
asserted that collecting information on family assets would be impossible because
respondents would fear that the information would be used for taxation. The
module was included in the field test and no unusual difficulties were
encountered. But the prime opponent of the module did not witness the field test
and some of those who did participate in the field test had to miss the module's
evaluation. Despite the successful field experience, the module was removed
from the questionnaire, largely because key decisionmakers only participated in
part of the process.

Many small changes will probably result from field testing, including
changes in wording of questions, the format of the questionnaire, and the answer
codes. If major modifications are indicated for the questionnaire's structure or
in the way concepts are measured, the modified questions must be re-tested. For
this reason it is sometimes desirable to begin the field test with alternate versions
of particularly difficult, contentious, or important modules of the questionnaire.

Ideally the community and price questionnaires should be field tested at
the same or very nearly the same time as the household questionnaire. This
allows the analysts involved to treat the resulting information as a single body and
to take into account changes on one instrument that may have repercussions for
other instruments. It can also reduce travel costs, since the community and price
questionnaires should be tested in a variety of locations.

In fact, experience with LSMS surveys has been that field testing of the
community and price questionnaires is often neglected in favor of concentrating
on the household questionnaire. The community and price modules may be tested
late and haphazardly or even not at all. It is probably not coincidental that users
of the data seem to have more complaints about the community and price data
than about the household data. If staff time constraints make it preferable that the
questionnaires not be tested all at once, it is at least important to ensure that each
is tested well.

11. The questionnaires from the field test will, however, be useful fodder for testing the data
entry program.
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The detailed facility questionnaires have sometimes been nearly as
complex as the household questionnaire. Field testing facility questionnaires is
essential and that has, in fact, been the practice. Care should be taken to visit
facilities in each of the major categories expected to be of analytic interest. For
example, to field test a health facility questionnaire, visits might be made to
public health posts, public clinics, private doctors' offices, public hospitals, and
private hospitals, each in rural and urban areas. Since facility field tests are
major undertakings in their own right, it is probably best to conduct them
separately from the testing of the other questionnaires.

C. Questionnaire Format

The questionnaire's format is important because it clarifies the analytic
objectives. Furthermore, a good format minimizes potential interviewer and data
entry errors, thus improving data quality and improving the timeliness with which
the data are available. While some of the contents will need to be changed from
country to country, almost all of what has been learned about questionnaire
formats in LSMS surveys is applicable to new countries. This section discusses
characteristics that should be replicated in all LSMS surveys (and, in fact, are
good practice for other surveys as well).

UNris OF OBSERVATION. The art of designing a complex survey
questionnaire is, to a large extent, the art of choosing appropriate units of
observation. Often this is simple: for example, sex and age are clearly attributes
of individuals, while the roofing material of the dwelling is an attribute of the
household.

Sometimes, however, it may not be obvious what the most natural level
of observation is. To collect information on animal assets for a rural household,
for instance, one could choose to observe individual animals and record things
like species, breed, age, and size. Alternatively, observers could note the animal
species and then ask the farmer how many of these animals are owned, what it
costs to feed them, and so forth. Precise definition of units of observation is
especially important in LSMS surveys because so many units are used. The
Kagera Health and Development Survey, for example, uses 22 separate units of
observation in the household questionnaire alone (see Box 6.1).

The choice of the unit of observation will largely be determined by the
information's expected analytic use. The designer's judgement on the cost or
reliability of the information obtained may also affect the choice. For example,if
the objective is to study how education affects wages, income data must
necessarily be collected at the individual level, since education can only be
observed at the individual level. Alternatively, if the analytic objective is to
describe the regional incidence of poverty, knowing income at the household level
suffices. It may nonetheless be preferable to gather the information separately for
each wage earner and household enterprise and then aggregate it to get household
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income on the grounds that this method probably yields more accurate
information than a general question on total household income.

IDEA7FIERs. Each object observed in the survey must be uniquely
identified. This usually requires two or three separate codes. The first code
always identifies the household. The second code identifies the individual,
business, or plot of land. Sometimes a third level applies, for example, all
children ever born to each woman in the household or a series of assets for each
business.

The importance of adequate identifiers is so obvious that it is hard to
believe that mistakes can be made, but they can. In one health survey we know
of, the questionnaire consisted of two sheets of paper stapled together. One had
information on the household, the other on individuals. In order to facilitate data
entry, the pages of the questionnaire were separated. Unfortunately, the
household identifier was not put on the page for individuals, so it was impossible
to link the two parts of the survey with each other.

The identifier used for each household and to link all its data should be
short so as not to take up undue space and to avoid errors caused by copying or
typing the same long code over and over. Statistical institutions around the world
like to identify households by long series of numbers and letters representing the
geographical location and sampling procedure. This method is cumbersome and
expensive; often a dozen digits or more are used to number a few hundred
households. It is better to use a simple serial number that is written or stamped
on the front page of the questionnaire. This number should be appended to every
datum collected for that household. Geographic location, urban/rural status,
sampling codes, and so forth are, of course, important attributes and as such must
be included in the variables recorded about each household, but they need not be
used for household identification.

Possible improvements of the household serial number idea include:
* having the number pre-printed by the print shop, which will ensure

that no serial number is duplicated;
* having the serial number printed on every page of the

questionnaire, so that if pages become detached they can be
matched with the rest of the questionnaire; and
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* using a check digit'2 on the serial number to flag errors in
copying the number.

Whenever possible, the identification codes for the second or third levels
of observation should be pre-printed on the questionnaire pages to which they
pertain. For example, the individual identification code is printed on every page
for which individual data are collected. This ensures that the codes cannot be
omitted and there are fewer opportunities for errors in copying. An example of
these codes appears in the left-most column of Figure 3.1 .

QUESTiONNAIRE LAYouT. The LSMS questionnaires are designed so that
only one questionnaire is needed for each household. This contrasts with a
system sometimes found in simpler surveys. In some such surveys there is one
household questionnaire and a separate set of individual questionnaires. This
requires that the recording of identity codes be perfect on all questionnaires.
While perfection is always sought, it is rarely achieved, and separate
questionnaires create the risk of improper matching. The extent of difficulty is
illustrated in the case of the Russia Longitudinal Monitoring Survey. Care was
taken to ensure accurate coding and matching, but the extent of error introduced
was non-negligible. For the first round in the summer of 1992, there were 3
percent fewer individual questionnaires than expected based on the household
questionnaires. By the summer of 1993, in the third round of the survey, the
discrepancy had grown to about 9.5 percent.

A grid is required in cases where there may be more than one of a unit of
analysis in a household. For example, a household includes several persons and
may also have several plots of land or grow several different crops. A grid is
designed for each of these cases so that questions are arranged across the top and
the units of observation (people, plots, or crops) down the sides. Examples are
shown in Figures 3.1 and 3.4 through 3.7. Note that the identification code for
the unit of observation is either printed on the left side of the grid on each page
or filled in by the interviewer in the first column."3 In the grids for individuals,
lines are differentiated with alternating shaded and unshaded blocks or by printing
the questionnaire in color with a different color used for each row or block of
rows. This helps the interviewer record the answer on the correct line.

12. In a code number, such as 49-601-666-3, the last number is the check digit. When an
algorithm consisting of a series of arithmetic operations is performed on the code number, the
result should give the check digit. An example of a check digit algorithm is as follows. Each
digit is multiplied by a number determined by its place in the sequence and the results are
summed. This sum is divided by a specific number and the remainder is subtracted frc.m that
number. The result is the check digit. Check digit algorithms are constructed sc. *ha ;onImon
coding mistakes, such as the transposing or omitting of digits, will produce thc wrong .1he.k dilgit.

13. The number of times the interviewer has to fill in the identification codes by hand should be
minimized, as this introduces the possibility of errors.
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Figure 3.1: Illustration of Individual Identification and Skip Codes

F O L D - O U T RST E R S E C T I o N 5. W A G E E M P L OY M E N T P A R T C. PENSION, SOCIAL SECLMITY AND UNEMPLOYMENT|

A I 2 3 1 5 6
: Did you Now nxh ney did Did you work Were you Were you why didn't you look for work?

I : I receive way you receive? for pay, pro-- avelsLble looking for
D : D pension or fit, or fi_l1y for work work duri ng
E : E social gain (cash or during the pest SICK.1I
N N security In-kind) dur-- regular work 7 days? NANDICAPPED ............... 2
T : T pay-ent ing the pest hours during TOO OLD/RETIRED. 3
I :I during the 7 days? the past 7 DO NOT WANT TO WORK. 4
F : F test 12 days? STIDENT .5

: I months? HOUSEWORK .6
C :C TOO TOUCG . 7
A A ON VACATION . 8
T : T AWAITING REPLY OF
I : I EMPLOYER ..... 9
O :0 WAITING TO START A
N1N NEW JOB .10

N A M E S E X A G E : YES ... 1 YES . i YES .. 1 YES ....... I NO WORK EXISTS .11
C . C :Co .... 2(.'3) (>N NEXT NO .... 2 (' NEXT DOMIT KNOW NOW TO LOOK ... 12
O .O0 PERSOI) PERSON) OTHER REASONS ............ 13
D :0 No. 2 No . 2 (SPECIFY:_ _)

Ut.p E :E
RUPEES

PALE ... IA > EXT PERSO]

FENALE. .2 YEARS : PENSION SECtITY

01 : 101

02 . 02
J A N E DOE _ E

03 .03

F R E D D I E DOE 1 

04 .04
B A I Y D E2

05 1 05

06 .06

Note: the dotted lines indicate that the questionnaire pege was truncated in this illu tratlon



Figure 3.2: Format When Only One of a Unit of Analysis is Observed

S E C T I O N 2. H O U S I N G P A R T A: |TYK OF DWELLING

1. What type of dwelling does your household occupy?
INTERVIEWER: PLEASE PROVIDE THE FOLLOWING INFORMATION ON THE

MAIN TYPE OF DWELLING RESPONDENT HOUSEHOLD'S DWELLING UNIT (Q. 8-11)

SINGLE-FAMILY .................. 1
APARTMENT/FLAT .................. 2 8. MAIN CONSTRUCTION MATERIAL OF OUTSIDE WALLS:
ROOM IN LARGER UNIT BAKEDC..... 3
COMPW ND ................ 4 BAKED BRICKS/
PART OF A COMPOUND .............. 5 CEMENTED BRICKS/
OTHER (SPECIFY: ) .. 6 STONES-CEMENT

BONDED ............. 1
2. How many rooms does your household occupy, including sleeping BAKED BRICKS/STONES-

rooms, living rooms and rooms used for household business? HMM BONDED. 2
WOOD/BRANCHES. 3
CONCRETE. 4

(DO NOT COUNT STORAGE ROOMS, BATHROOMS, UNBAKED BRICKS. 5
TOILETS OR KITCHENS) OTHER PERMANENT

MATERIALS. 6
(SPECIFY: )

3. Are any of the rooms also used for a household business or NO OUTSIDE WALLS. 7
trade? (Excluding storage areas or housing for livestock)

9. MAIN FLOORING MATERIAL:

YES 1..... | EARTH ........ 1
NO. 2 (> 5) WOOD. .... 2

STONE/BRICK. 3
CEMENT/TILE. . 4

4. How many are used primarily for your business? OTHER. 5
(SPECIFY:

No. OF
ROOMS 10. MAIN MATERIAL ROOF IS MADE OF:

STRAW, THATCH. 1
5. How long has your household been living in this dwelling? EARTH/MLID ............ 2

WOOD, PLANKS. 3
IF MORE THAN 5 YEARS LEAVE MONTH BLANK. GALVANIZED IRON ...... 4
IF 'FOREVER' OR 'ALWAYS', ETC. WRITE 99 CONCRETE, CEMENT ..... 5

OTHER. 6
(SPECIFY: )

YEARS: [ MONTHS: 11. THE WINDOWS ARE FITTED WITH (CHECK THE FIRST THAT APPLIES)

No WINDOWS/
6. Do other persons who are not household members share this NO COVERING. 1

dwelling with you? SCREENS/SHUTTERS. 2 2
GLASS........ 3

YES 1..... OTHER .. 4
NO. 2 (> 8) L J (SPECIFY:_ _

7. How many such persons share with you? i [>PRB|



Exceptionally large households sometimes have so many members that
there are not enough lines in the grids for individuals. In these cases a second
questionnaire for the household will be required and care should be taken to
ensure that the right household and individual numbers are used. For example,
the individual numbers in the second questionnaire should be changed to start
with 16 instead of 1. These cases are a potential source of errors, so to minimize
them, spaces for as many individuals as practical should be put in the grids.
LSMS questionnaires usually have space for 12 to 15 individuals.

Where there is only one observation for a unit of analysis, the questions
pertaining to that unit are arranged in a single column down the page."4 For
example, there will usually be only one dwelling per household."5 Questions on
the quality of the dwelling or its other characteristics can follow this simple
format. The first page of the section on housing expenses from the Kagera
Health and Development Survey questionnaire is shown in Figure 3.2. This
format is often used in the community questionnaires as well, since they often
have only one observation of each unit of analysis.

CONCEPTUAL STRuCTURE OF QUESTIONNAIRE. The questionnaire is divided
into several parts or modules. Each module has a unifying theme, for example,
labor or durable assets. Each module will also pertain to a uniform unit of
observation, e.g. individuals or crops or items of expenditure.

In LSMS surveys, the roster questions are administered first, in order to
establish who should be included in subsequent sections of the questionnaire.
Then mini-interviews are conducted with different household members. In these,
each member is asked to answer each module that applies - e.g. health,
education, employment, etc., before the next mini-interview is conducted. The
order of modules within the questionnaire and of questions within modules is
therefore carefully thought out. It should aid in establishing rapport with the
respondent, provide a structure to the interview that makes sense to the
respondent, and aid in the logistics of field work. The relatively uncontroversial
modules are placed early in the questionnaire - housing, health, and education.
The modules for which greater rapport is needed, such as savings or fertility, are
put at the end of the questionnaire. The consumption modules are administered
in the second visit to the cluster so that the first visit may be used to define the
beginning of the recall period for the purchase of food items.

14. There may in fact be two or more columns on the page to save on paper, but the columns
are not related.

15. In some cultures, there may be a number of separate tents, huts, or structures that house a
single household. Consideration should be given as to whether these need to be enumerated
separately or whether the attributes of the housing situation as a whole are more pertinent.
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FOLD-ouT ROSTER PAGE. The roster page is printed in such a way that it
extends to the left of the pages that pertain to individuals in the household, with
lines for individuals aligned with items on the questionnaire.'6 This has been
done four different ways in LSMS surveys, as illustrated in Figure 3.3.

* In the first method the sheets in front of the roster are shorter than the
cover and the sheets behind the roster, as shown in Format 1.

* The second, most common, method is shown in Format 2. The roster
sheet is folded out to extend beyond the body of the questionnaire and its
covers. In either of these formats, the roster is placed behind all the
pages that pertain to individuals so that it is visible whenever individual
questions are asked.

* An innovation in the Kagera Health and Development Survey in Tanzania
was to make the rosters removable, as shown in Format 3. This was
useful because the survey was designed as a four-wave panel. The roster
was inserted in a pocket in the back of the questionnaire in the first wave
of the survey. When the second wave started, the roster was removed
from the first questionnaire and placed in the back pocket of the second
questionnaire. In this way individuals retained the same identification
code from wave to wave. A few follow-up questions guaranteed that
individuals who moved in or out of the household or were born or died
between rounds were counted appropriately. After four waves of
interviews conducted over two years, none of the roster cards were lost.

* The Tunisia questionnaire is shown in Format 4. It is oriented as
"portrait" (a vertical page) rather than as "landscape" (a horizontal page)
and is spiral bound so it opens flat. Each questionnaire "page" is then the
full 11 x 17 inches of the two-page spread. The roster folds out to the
left.

There may be more than one fold-out roster per questionnaire for different
units of analysis. Any time there will be several pages of questions on the same
level of analysis, and especially where there are many rows on the grid, a fold-
out roster will be useful. For example, rosters might be made for crops grown,
or for the list of landholdings.

PRECODING. Potential responses to almost all questions are given
numbered codes and the interviewer records only the response code on the
questionnaire. Most of the codes are written directly in the box where the
question appears. Where the list of codes is lengthy and applies to several
questions, it is placed in a special box on the border of each page where it is
needed or on the back of the preceding page (which will be visible while the

16. Years after the field work, photocopies of the questionnaire for use by analysts may be made
if all the original questionnaires have been used up. In these cases the roster is usually reduced
to fit on a regular sheet of paper, which hides its original, very important ability to facilitate the
interviewer's accuracy.
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Figure 3.3: Roster Arrangements

Format I Format 2

lzgal size (14" x 8.5") Lete size (8.5" x I I")
or ISO A4 por 150 A4

Shorter pages
for the
individual

Household Roster is the first of the Household Roster on a wider
longer pages in the middle of the sit, Uds out fium the back pap

Format 3 D 1 Letter size (8.5" x II) Format 4b~~~~~~~~~~~ea size (14" x BYS) Household Roster Lettr size
Household or A50 A4 folds out fiom (8.5" x 11")
number must / 00al I\doubk-sized or lSO A4
appear on /Rouemovaldrser fiaft page 

on the sie u o s cr,,

In all formats, choose binding to make questionnaire open flat. ID codes appear on the roster and on each individual page.
Lines on the roster must be aligned with the pages in the questionnaire.



interviewer is filling out the page in question). Examples of both these situations
are shown in Figure 3.4.

Typically only a dozen or so questions require manual coding. Precoding
allows the data to be entered into the computer straight from the completed
questionnaire, thus eliminating the time-consuming and error-prone step of
transcribing codes onto data entry sheets.

Precoding requires that choices be clear, simple, and mutually exclusive,
that they exhaust all likely answers, that respondents will not all fall into the same
category, and that categories will not contain too few respondents to be
meaningful. Designing adequate response codes requires good knowledge of the
phenomenon being studied and thorough field testing. A standard technique to
ensure that the codes are mutually exclusive is to add a qualifier where more than
one answer could apply, for example, "What was the main reason for dropping
out of school?" Other standard qualifiers are first, last, or principal.
Alternatively, spaces for several responses (i.e. several variables) can be
designated, with an instruction to code all responses that apply, or the two or
three most important of these.

A standard technique to ensure that codes include all possible answers is
to add an "other (specify)" code to those questions where an explicit enumeration
is impossible or inconvenient. In practice the detailed answers are almost never
coded in the end and so analysis is done lumping all those who answered "other"
into a single category. To increase slightly the chances that the information
recorded in the "other (specify)" answers is coded, it can be helpful to record all
such answers on a special page of the questionnaire where they can be found
easily.

There are, of course, limits on the kind of material that can be covered
even in well-designed, pre-coded questions. This may be less of a disadvantage
than some believe. Most of the analysis of LSMS questionnaires uses
sophisticated quantitative techniques into which it is difficult to incorporate the
exploratory, qualitative information gathered in open-ended questions. So even
if such questions are asked, the extent of their actual use would probably be low.
If extensive information of an exploratory, qualitative nature is desired, a
different data collection instrument or even another research technique altogether
may be needed.
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Figure 3.4: Illustration of Precoding and an Open-Ended List

CROPS
SECTION 9. FARMING AND LIVESTOCK PART D. IEXPENDITURES ON AGRICULTURE INPUTS | CROPS

COTTON DESI . ....... 01 CABBAGE ........ 65
COTTON AMERICAN ...... 02 CAULIFLOWER .......... 66I wouLd Like to ask you about your expenditures on agriculture irnputs over the past 12 months. OTHER FIBRE CROPS .... 03 LADYFINGER (OKRA) .... 67
WHEAT .11 GOURDS, SQUASH,

1. Did you purchase any seeds or young plants for crops cultivated in the last rabi and kharif seasons? RICE,FINE (BASNATI)..12 ZUCCINI .... 68
RICE, COARSE ......... 13 PEAS ................. 69

YES .....1 BARLEY .14 OTHER VEGETABLE
NO .... 2 (> 6) OTHER SMALL GRAINS ... 15 CROPS .............. 70

CORN (MAIZE) ......... 21 MANGO .71
SORGHUM .............. 22 GUAVA .72

2 3 4 5 MILLET .23 BANANAS .73
OTHER FEED GRAINS .24 DATES .74

For which crops? How much in totaL Where did you obtain them? How did you pay for the GRAM ............... 31 KINO .75
did you spend for seeds/young pLants? MAsH ................. OTHER CITRUS .76
seeds and young HONG ...............33 ALMONDS/WALNUTS . 77LIST ALL CROPS BEFORE plants? CASH ... 1... RAwAN .. 34 APPLE .78

GOING TO 3-5 PRIVATE DEALER ...1 CREDIT ........ 2 MASOOR ............... 35 APRICOT .............. 79
GOVT AGENCY . 2 CASH/CREDIT ... 3 OTHER PULSES AND PEARS/PLUMS/PEACHES .80
LANDLORD ......... ADVANCE BY LEGUMES ............ 36 MELON .81

CROP OTHER .4 LANDLORD . 4 CORN . 41 POMEGRANATE ......... 82CROP CODE RUPEES (SPECIFY: ) SORGHUM ...... 42 GRAPES ....... 83
MILLET .43 PAPAYA ....... 84
BEERSEEM/LUCERN MULBERRY .85
(CLOVER/ALFALFA) . 44 PERSIMMON .... .86

MUSTARD-RAPESEED ..... 45 OTHER FRUITS, NUTS,
TURNIP ............... 46 BERRIES ............ 87
OATS ... 47 FIREWOOD ........ 88
OTHER FODDER CROPS .48 TOBACCO .91
MUSTARD-RAPESEED .. 51 CHILIES .92
SESAMUN .52 TUMERIC .93
LINSEED .53 GARLIC .94
SOYABEAN .54 GINGER .95
GROuJNDNUTS .55 FENNELSEED .96
SUNFLOWER .56 MEHNDI (HENNA) . 97
SAFFLOWER ...... 57 OTHER SPICES,
TARAMIRA ..... 58 DRUGS AND DYES . 98
OTHER OILSEEDS......59 SUGARCANE .101
PATATOES ...... ....... SUGARBEETS .102
ONIONS ... 62 ALL OTHER MONO-
TOMATOES ............. CULTURE CROPS . 103
EGGPLANT ..... 64



VERBATIM QUESTIONS WITH SIMPLE ANSWERS. All questions are written out
and are to be read verbatim by the interviewer. This is done to make sure that
questions are asked in a uniform way, since different wordings may elicit
different responses. For example, the answer a respondent gives to "Can you
read?" or to "Can you read, say a newspaper or magazine?" might be somewhat
different. Other changes may subtly change the time period referred to, as in the
change from "Have you worked since you were married?" to "Did you work after
you were married?" Scott and others (1988) report results from rigorous field
experiments that compared schedules where the topic, but not exact wording, of
a question was given with verbatim questionnaires. Use of the schedules
produced 7 to 20 times as many errors as the equivalent verbatim questionnaire.

In wording questions, it is important to find terms that reflect the language
as it is commonly spoken. Use of language that is too formal or academic will
make the interview stilted and unnatural. For example, "Did you spend any time
doing housework?" if necessary followed by probing "...such as cooking,
mending, doing laundry, or cleaning..." is better than "Did you spend any time
engaged in domestic labor? e.g., preparing food, repairing clothes, cleaning
clothes, or cleaning house...." It is occasionally tricky to find terms that are
simple, short, and yet concise, but that should always be the goal.

For most questions, the interviewer reads the question aloud and marks
the code for the answer given by the respondent. For example, for the question,
"Have you been ill in the last four weeks?" the interviewer would write down
a 1 for yes or a 2 for no. For a few questions the response categories are part
of the question, for example, "Is the school you attend public or private?" For
a few questions where the responses may vary or be worded differently by
different respondents, the interviewer will read the response categories. For
example, in question 2 shown in Figure 3.5, after reading "Did you work as..."
the interviewer will read the responses "permanent labor," "seasonal labor," and
"casual labor." This last technique should be used as little as possible, because
respondents may not listen to the full list before answering.

The answers to the questions must be kept simple. This means that
additional filter questions are often used. Adding enough filter questions to
ensure simple answers can make the number of questions and skips seem high.
Attempts to shorten or simplify the questionnaire that result in complex answers
are common, but should be avoided. For example, in the Ghana LSMS
agricultural module, question 7 asks "Do you or the members of your household
have the right to sell all or part of their land to someone else if they wish?" The
pre-coded answers are "Yes," "No," "Only after consulting family members who
are not household members," and "Only after consulting the chief or the village
elders." It is not clear that the respondents would necessarily distinguish between
the simple yes and the yes qualified by the need for consultation. Thus an
alternate formulation might be better. The first question could be left the same,
but only simple yes/no codes used. Then for those who answered, a second
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Figure 3.5: Illustration of Case Conventions
SECTION 5. WAGE EMPLOYMENT PART A.

IEMPLOYMENT IN AGRICULTURE (ALL persons 10 years and older)

EACH MEMBER OF THE HOUSEHOLD SHOULD ANSWER FOR HIMSELF/HERSELF.
IF NOT, WRITE ID CODE OF RESPONDENT BELOW.

1 2 3 4 5

D ID over the Did you During How How many
E CODE past 12 work as: the many days were
N OF RES- months, past 7 hours spent
T PONDENT that is, days, did working on
I FROM during the how you someone
F HOUSE- past rabi many norm- else's farm:
I HOLD and Kharif days ally over the
C ROSTER season, did work past 12
A did you Permanent you per months?
T work for labor?.. 1 spend day?
I payment in Seasonal working
O cash or labor? ... 2 on
N kind on (> 14) someone (PROBE IF :

some other CasuaL eLse's NECESSARY) :
C person's Labor? ... 3 farm?
D farm? (> 14)
D
E YES.... 1

NO. 2
(> PART B) TOTAL NORMAL

DAYS HOURS DAYS

01

02

03

04

05

061

Note: the dotted Lines indicate that the questionnaire
page was truncated in this iLLustration

question could be asked, "Do you need to consult with anyone outside the
household before selling the land?" The response codes would be "Yes" and
"No." Then a third question would be asked for those who answered yes to the
second: "Whom must you consult?" The response codes for this question would
be for "Family member," "Village headman," etc. This formulation makes the
questionnaire longer in terms of printed pages, but probably does not increase
interview time since some sort of probing would probably have been used
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frequently. Most importantly, it makes the interpretation of the data much
clearer.

SKIP CODES. Skip codes are used extensively in LSMS questionnaires.
A skip code is an indication to the interviewer to proceed to the next appropriate
question. An example is shown in Figure 3.1. In this case, if the answer to
question 1 is "no," the interviewer skips question 2 and proceeds to question 3.
If the answer to question 1 is "yes," the interviewer should proceed with question
2. In question 3, the same construction is used, but the instruction is to proceed
to the next person. Where the skip applies only when a particular answer is
given, the skip arrow is positioned in parentheses next to or below the individual
response to which it applies, as was done in questions 1 and 3. Another kind of
skip instruction is shown in question 6. The arrow is placed in a box below all
the response codes, indicating that it applies regardless of which answer was
given.

There are several advantages to extensive, explicit skip codes.
Interviewers do not have to make decisions themselves, nor need they remember
complicated rules printed in the manual but not on the questionnaire. This helps
ensure that instructions will be followed uniformly. There is no danger that
inapplicable questions will be asked, which would irritate the respondent, waste
interview time, and confuse analysis. The "not applicable" code is seldom
required on LSMS questionnaires because explicit skip codes are used.

It can be useful both in checking the logic of the questionnaire and in training
interviewers to chart the flow of questions in a flow chart. Figure 3.6 is a flow
chart of a simplified but typical health module. The proportions of people who
answer yes at each branch are recorded, based on results from several LSMS
surveys. The number of individuals that would be asked each set of questions is
shown on the left, assuming a base of 10,000 individuals in the sample. The flow
chart makes it easy to check that the skip patterns lead people through the module
appropriately. For example, we can check that the question on health insurance
is asked of all persons, not just of those who are ill. Putting the appropriate
proportions on the branches makes it easy to check whether the effective sample
size is large enough to support the planned analysis. For example, very few
persons will answer the questions about hospitalization. Therefore asking more
questions on that topic would not really result in more potential for analysis.
When this kind of analysis is done for the questionnaire as a whole, it will give
a better sense of likely interview time than the number of pages in the
questionnaire, since many whole modules or sub-sections of them will be skipped
by many individuals.

CUE CONENTIONS. Everything that the interviewer is to read aloud is
written in lower case letters. Answer codes that are not to be read aloud and
everything that is an instruction to the interviewer is written in upper case
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Figure 3.6.: Flow Chart of Health Module

105000 1 Were you ilt or injured in the last week?

YES (10-45%)

1000-4500 2 How many days in the Last 4 weeks did you
you have to stop doing your usuat activities?

3 Was anyone consulted?

I No
YES (40-80X)

400-3600 4 Who was consulted?
5 Where did you go for that consultation?
6 What was the cost of that consuLtation?
7 What means of travel did you use?
8 How long did it take to get to the place
of consultation?

9 How much did you spend on travel costs?
10 How long did you have to wait?

11 Did you have to stay overnight at the
cLinic or hospital? Y

I No

YES v (5-8X)

20-288 12 How many nights did you stay?
13 How much did you have to pay?

1000-4500 14 Did you buy any medicines for this I
illness or injury?

YES , (60-90X)

600-4050 15 How much did you spend on medicines?

10,000 16 Do you have heaLth insurance?

NEXT PERSONW

letters.'7 This makes it easy to include instructions on the questionnaire rather
than to rely on the interviewers' memory of the manual or of instructions given
orally during training. On the page shown in Figure 3.5, instructions to the

17. In languages that do not have an upper and lower case, some other way of distinguishing the
instructions from the questions should be found. It may be possible to use italics, bold, a different
font or size of letter, or a different color of ink.
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interviewer are printed above the grid, in the first column, and below the question
for question 5.

ENUMERAION OF LisTs. There are two ways of gathering information
about long lists of items. The LSMS questionnaires use both, depending on the
circumstances.

One approach is used when it is expected that many of the items in the list
will apply to most households. In this case, a line for each item is put in the grid
and the label for the item is printed in the first column of the grid. This
approach is used in the consumption module, as shown in Figure 3.7. Although
several dozen items are included, it is expected that most households will have
consumed many of them. The first question is "During the last twelve months
has your household consumed any [item]?" The interviewer first goes down the
whole list asking this yes/no question. Then the interviewer returns to the first
item that was consumed and asks all the follow-up questions for that item before
proceeding to the next item. The complete enumeration of items consumed is
done before asking the follow-up questions, so that respondents will not be
tempted to say that they have not consumed something in order to avoid the
follow-up questions.

The other approach is useful when it is expected that only a few of many
possible items will pertain to any one household. This approach is often used in
the agriculture modules. An example is shown in Figure 3.4. The grid contains
lines for several crops, but these are not pre-identified. Rather, the respondent
names the crops for which seeds or plants were purchased and the interviewer
writes their codes into the grid. Codes are provided for 103 crops. Obviously
it would not be efficient to ask about inputs for each of 103 crops when any one
household will only grow a few of them.

PROBE QUEIONS. Where it is expected that the respondent may omit
useful information, indications to probe are included in the box for that question.
Sample probing questions are usually included in the interviewer manual and
occasionally in the questionnaire itself. An indication to probe occurs in question
5 of Figure 3.5. Probes are often used to ensure that all items in a respondent-
determined list have been included. They may also be used to ensure that the
respondent's answer is categorized properly. Such probes are common in the
employment section, for example to determine correctly whether the respondent
is unemployed, out of the labor force, or has a second job. Interviewers are also
asked to probe for answers to "how much?" questions, such as are found
throughout the consumption, agriculture, and small enterprise modules.
Wherever probing is expected, the training of interviewers will be intense, so that
they thoroughly understand what to probe for and how to do so without distorting
information.
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Figure 3.7: Illustration of a Closed-Ended List

SECTION 12. FOOD EXPENSES AND HOME PRODUCTION PART A. FOOD EXPENSES

I would like now to ask about your household's food expenses, consumption of food produced at home and food
received as gifts or payments in-kind (for example, payment for work on someone else's land)

¶ 2 3 4 5

During the past 12 months, has Since my How much in How much did you Did you
your household consumed any Last visit, totaL did you pay per (UNIT)? purchase
.. EFOXOD.. that it purchased or have you purchase? the
acquired in-kind? purchased .. [FOOD]..

any on credit
PUT A CROSS IN THE .. [FOOD]..? or "udhar"?
APPROPRIATE BOX FOR
EACH FOOD ITEM. IF THE YES ....1
ANSWER TO Q.1 IS YES, NO . 2 YES ...1
ASK Q.2-9. (> 6) QUAN- UNIT OF NO ... .2

NO YES TITY PURCHASE RUPEES PAISA

Wheat (grain) 301

Wheat (flour or mnaida) 302

Maize (flour or grain) 303

Jawar/Bajra 304

Fine rice (Basmati) 305

Coarse rice 306

Other grains/cereaLs 307

Gram 308

DaL 309

Groundnuts 310

Liquid Vegetable oiLs 311

Ghee, Desi ghee 312
..........................................................................................................

Note: the dotted lines indicate that the questionnaire page was truncated in this illustration.

Because the interviewer probes for information, very few answers of
"don't know" are expected and no code for "don't know" is placed on the
questionnaire. In the exceptional case where sound interviewing techniques do
not produce an answer, the interviewer is instructed (in the manual and in
training) to write "d.k." in the space reserved for an answer code. This is then
encoded in the data entry program with a special non-numeric code. The end
result for analysis is much the same as merely having a "don't know" code for
each question. However, the system discourages the interviewer from accepting
"don't know" answers because they are handled differently and show up glaringly
when the supervisor reviews the questionnaire.
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RESPONDENT-CHOSEN UNITS. For many questions that involve payments
or quantities, respondents are left to report their answers in whichever units they
find convenient. Examples of this are found in Figure 3.8. In questions 13, 17,
19, and 21, the code of the time unit in which the respondent replies is placed in
the box marked "time unit". The codes are provided in a box that runs above the
grid.

Allowing the respondent to select the time unit means that transactions are
expressed in the units in which they normally occur, which may differ from
household to household or person to person. This avoids inaccuracies in
conversion. For example, a person who is paid $510 per week can respond
precisely if allowed to respond on a per-week basis. If the response must be in
dollars per month, the figure might be rounded to $500 for ease of multiplication
by the (approximately) four weeks per month. The annualized figure thus
becomes $24,000 instead of the more accurate $26,520 that is reported when the
respondent picks the unit and the analyst carries out the conversion.

Analysis is, of course, complicated by the need to convert observations in
order to correctly annualize data. But since this is all handled by computer the
issue is really trivial. The more important issue is to ensure that, where
necessary, the questionnaire asks explicitly how many times per year the
payments take place. For example, a worker who reports a daily wage rate may
only be employed intermittently. To multiply the daily wage by the number of
working days per year (which itself differs from country to country) is likely to
overstate the worker's earnings significantly.

Another major application of flexible units is for the "quantities produced
or consumed" data in the agricultural section. In Ghana, for example, 22 unit
codes were used, as shown in Table 3.1. These create a more complex problem
for the analyst who tries to convert quantities to a standard unit. Only about half
of the units used in this example are standardized. Even some of those (minibag,
maxibag) are local terms that need to be documented well for users of the data
who are not familiar with farming in Ghana.'8

RESPONDENT CODES. It is sometimes of interest to know who is answering
a certain section of the questionnaire. This can be accomplished by leaving a
space for the respondent code next to the beginning of the string of questions to
which it pertains. The interviewer fills in the identification code of the person
who actually responds to the question. An example of this is shown in Figure
3.5. The idea is that a proxy respondent may give less accurate information than
the individual actually involved. For example, one household member may not

18. The conversion of quantities to standard units (e.g., bunches to kilos) is not required to
calculate farm income, which was the purpose of the agriculture module in the Ghana LSMS. But
as is common with such rich data sets, analysts are using the data for other purposes as well, for
which it is of interest to convert to standard quantities.
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Figure 3.8: Illustration of Respondent-Selected Units
TIME CODES

SECTION 5. WAGE EMPLOYMENT PART S. | EMPLOYMENT OUTSIDE AGRICULTURE (cant.) MINUTEN 2 ..... MONTH. .5

PRIMARY OFF-FARM EMPLOYMENT
13 14 15 16 17 18 19 20 21

D How much is your Is your Are Over the past 12 How much do Over the past 12 What is the over the past 12 What is theE take-home pay, inclu- pay taxes months, have you these tips, months, have you value of the months, have you vaLue ofN ding bonuses or cash sIui ect aLready received any bonuses, received any food or received any this subsidy?T a Lowances? to the deduct- tips, bonuses or allowances payment for this clothing? payment for thisI legaL ed from Llowances that amount to? work in the form work in the formF minimum your are not included of food or clothing of free or syb-I wa?e pay? in the (AMOUNT (for.exale, meaLs sidized housingC rate? REPORTED IN Q.13) prvide y ur that are not? take-home pay? a 1 r hat aro e included in theT ~~~~~~~~~~~~~~~~~~~~~~includled in the AM4OUNT REPORTEgm
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know the exact salary of another. Some Table 3.1: Units of Quantity
analysts may therefore wish to identify UNIT CODES
possible biases introduced by the proxy POUNDS *1
respondents or omit their responses from KILOGRAM *2
some analyses. Although not used in TON *3
every section of every LSMS question- MINIBAG *4
naire, respondent codes could be of SHEET 6
interest on several modules.19 BASKET 7

BOWL 8
SAMPLING AND SURVEY MANAGE- AMERICAN TIN *9

MENT PAGE. Each questionnaire should TREE 10
include information on the sample and the STICK 11 
management of the data collection BARREL 12
process. The sampling information LITER *14
should include the serial number for the GALLON *15
household, any codes required to describe BEER BOTTLE *16
the sampling strata, geographic location, BUNCH 17
whether rural or urban, etc., and whether NUT 18
the household interviewed was that FRUIT 19LOG 20
originally selected in the sample or a BOX 21
replacement household (see Chapter 4 for ALL 22
a discussion of replacement households).
Information such as an address, or Note: Try to use unit code marked by (*
approximate location with a sketch of whenever possible.
where the dwelling is, or a phone number
where possible, will aid in re-visits to the household. It is often convenient to put
this on the cover page or the first page of the questionnaire.

The information on the data collection process should include the factors
that may help in management of the survey or in ex-post facto methodological
investigations. For example, the code numbers for the interviewer,
anthropometrist, supervisor, and data entry operator who worked on that
questionnaire should appear. Any information about whether the interview was
completed or not and the number of callbacks made should be recorded. The
language in which the interview was conducted should be noted. Some of this
information can be recorded in the cover page for the household as a whole. In
some cases, however, the answers may be specific to individuals. For example,
some members of the household may speak the official language well enough to
be interviewed in that language, while other members might need to be
interviewed in a local language or through interpreters.

19. Wages and time-use information may be more accurately reported by the person affected than
by another family member. Sensitive topics, such as those relating to contraceptive use or
deliberately missing school, are more accurately answered by the individual than by someone else
in the household. For the sections on household expenditures, farming, businesses, or use of
credit it may be important to know who answered the questions on behalf of the whole household.
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The date when the interview was conducted should be recorded as well.
This is important not only in survey management, but may be used in important
parts of the analysis as well. In economies with high inflation, for example, the
monetary information will have to be inflated or deflated to reflect prices at a
common date. This can only be done correctly when the date of interview is
known.

CARDSTOCK COVERS. LSMS questionnaires are usually printed with
cardstock covers. Where these have been omitted because of cost there have been
problems with the front and back pages of the questionnaire coming loose. Since
the front page usually carries the key household identifier information and the
back page carries the household roster, any such loss is likely to render the rest
of the questionnaire useless. The cardstock covers are well worth their cost.

IDENTIFYING SEcTIoNs. LSMS questionnaires are very bulky. The Nepal
questionnaire, for example, has 70 pages. It is therefore useful to think of some
ways to make it easy to find one's way around in them. A few ideas are listed
here, but other ideas could be substituted. First, it is useful to have page
numbers on the pages and a table of contents of the sections in the beginning or
at the end. Second, some graphic techniques that are not expensive can be used
to make it easier to tell where one is in the questionnaire. Some sections of the
questionnaire can be printed on different colored paper or in different colored
inks. Sheets of colored paper can be inserted between major portions of the
questionnaire. It is also possible to print short, dark bars at the edge of each
page, with the placement on the page being the same within modules but lower
down (if on the vertical edge) or further to the right (if on the bottom edge) for
each successive module. Using just one or a few of the techniques will be
sufficient. The questionnaire should not become too rococo.

LEGIBLITY AND SPACING. There is an art to laying out the grids for a
questionnaire. The lettering must be large enough to read, which is sometimes
difficult to accomplish in the compact structure of the grid. Legibility is
especially important, as interviews often take place in conditions with poor
lighting - outdoors at dusk, or after dark in homes dimly lit with lanterns, oil
lamps, or candles. The better print quality available now that laser printers are
replacing dot matrix printers has helped, but poor legibility is an ongoing
complaint among interviewers.

There must also be enough white space allowed in the layout of the
questionnaire. Whenever the answer will be coded later, a generous space should
be allowed to write out fully the information required - the person's name, the
name of the school the respondent attends, the respondent's occupation, etc. In
other places, judicious use of white space makes the questionnaire easier to read
or less confusing than if every bit of every page were crammed with print.
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SOFiWARE FOR QUESTIONNARE LAYour. Several widely available word
processing and graphics software packages are now adequate for producing
questionnaire page layouts.20 Revisions between drafts can now be made much
more simply and cheaply than in the days when graphic artists had to draw each
page by hand. The computerized approach also simplifies translations, as the
verbal parts can be overwritten in the local language, leaving the skip codes,
response codes, and general format intact.

20. This was not true for the first LSMS surveys. For them, a special software called GRIDS
was invented. The options available on the market have since superseded the use of GRIDS.
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Chapter 4: Sampling

Key Messages

* LSMS samples are small in size, generally from 2,000 to 5,000
households, to balance sampling and non-sampling errors.

LSMS samples are designed to represent the population of the country as
a whole, as well as that of certain subgroups of the population, called
"analytical domains. "

LSMS samples are drawn in two stages. In the first stage, a certain
number of area units called Primary Sampling Units (or PSUs) are
selected. In the second stage, a certain number of households, usually 16,
are selected in each of the designated PSUs. Both stages are random
selections.

Two-stage sampling reduces the cost and effort of sampling and of field
work compared with single-stage sampling, but at the cost of increasing
the sampling error. This is a result of the so-called "cluster effect."

- The first stage of sampling requires developing a sample frame from
census files. The second stage requires listing all households in the
selected PSUs and then choosing a random sample of those households for
the final sample.

* To derive unbiased estimates from the survey, the values observed in the
sample may need to be weighted. To compute the needed raising factors
and correct the sampling errors, all stages of sampling must be carefully
recorded and made available to the survey analysts, both in written
documents and in the survey data sets.

Many of those who work on survey implementation or who use the
resulting data never learn the details of how sample designs are chosen and
implemented. This chapter tries to dispel some of the mystery. Section A
reviews the basics of sample design. It may be skipped by readers who know
something about the subject. Section B explains the choices made in the usual
LSMS sample design and the reasons for them. All readers should read this
section. Section C provides a step-by-step guide on how to carry out the
sampling. Readers who will not be involved in sampling may skip it or skim it.

A. Overview of Issues in Sample Design

The main objectives of an LSMS are understanding the determinants of
household behavior and the overall distribution of welfare. The sample design
should determine the number and location of the households to be observed in a
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way that best achieves these goals within budgetary and organizational
constraints. The following issues must be considered:

To reliably depict the overall situation of the population, the selected
sample should contain a sufficient number of households, scattered as
much as possible throughout the country. However, to reduce the costs,
simplify management, and control the quality of the interviews, the sample
size and its geographical dispersal must be kept within reasonable limits.

The population of the country may contain certain subgroups, such as
urban and rural areas or other aggregates, that deserve to be studied
separately. The sample of households should adequately represent each
of these subgroups as well as the country as a whole.

Each household in the country should be given a chance to be selected in
the sample. To simplify survey design and analysis, this chance should
be similar for all households, or at least for all households within the same
large domain.

Some insights into how to arbitrate among these objectives and constraints
can be obtained from a quick review of four concepts: sampling error, non-
sampling error, multi-stage sampling, and analytical domains.

SAMPLING ERRoR. Sampling error is the error inherent in maldng
inferences for a whole population from observing only some of its members (see
Box 4.1). Sampling theory studies the behavior of sampling error for different
design options. It is usually assumed that one of the variables to be observed is
of particular interest, for instance, household income, unemployment, or infant
mortality, and that the sample design should maximize the precision of the
estimates of this variable, given cost constraints. Several good textbooks explore
this complex issue and it does not need to be specified in detail here (see
reference list in Annex II). It is important, however, to bear in mind two general
conclusions of sampling theory.

First, the law of diminishing retums underlies the relationship between
sample size and sampling error. Roughly speaking, and other things being equal,
the sampling error is inversely proportional to the square root of the sample size.
This means that, even with the best design, to reduce the error of a particular
sample by half, the number of households visited must be quadrupled (See Box
4.2).

Second, the sample size needed for a given level of precision is almost
independent of the total population. For instance, a 500-household sample would
give essentially the same sampling precision whether it is extracted from a
population of 10,000 or 1,000,000 households, or indeed, from an infinite
population. Some people find it hard to believe that the sample size does not
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Box 4.1: How Wrong Will Our Estimates Be?

Reports in the press of opinion polls often say something like, 'Forty-two percent
of those polled said they would vote for Candidate Jones; the margin for error on this poll
is plus or minus two percent."

The reason for the margin for error is that in doing sample surveys we observe
only some members of a population rather than the whole population. Any conclusions we
draw from studying the members of the sample may be a little different that what we would
learn if we could study the whole population.

It is desirable to know how far from the 'truth' (what we would know if we
studied the whole population) our estimates (what we do know from studying only the
sample of the population) may be. Of course we cannot calculate this precisely, because to
calculate it precisely would require knowing the 'truth." Statistical theory, however, can
help us establish boundaries on how large our errors might be, and therefore how much
confidence we can put in our estimates.

Suppose we want to estimate the proportion of people who smoke, using data from
a sample of the population. We want some predetermined level of certainty that our
estimate is not too far from the true value of the proportion. We therefore calculate a range
around our estimate of the proportion. This range is called the confidence interval. The
formula used in calculating the confidence interval is

Cl= ± Z.

where P is the estimate from the sample, a is the estimate of the standard error, and z, is a
constant that depends on the degree of certainty, a, we want of the proportion. If we want
to be 95 percent certain that the true value lies within the confidence interval, za would be
1.96. For 99 percent confidence, z, would be 2.58.

Suppose that 28 percent of our sample smokes (P = 0.28), we have an estimated
standard error of 1.5 percent and we want to be 95 percent certain that the true value lies
within our estimated interval. The interval in which we have 95 percent confidence that the
true value lies would be from about 25 to 31 percent of population (that is, 28 ± 1.5 x
1.96).

Obviously, we want to have the smallest practical confidence interval. The
confidence interval will be smaller, the smaller is the estimate of the standard error. The
following boxes therefore discuss factors that influence the size of the standard error. To
simplify the presentation, the following boxes discuss the true standard error, e, rather than
our estimate of it, 6. But the intuition is the same for both.

depend very much on the size of the population; they feel the relationship should
be more or less proportional. An intuitive grasp of this seemingly striking
statistical fact can be obtained by noticing that, in order to test if the soup is salty
enough, an army cook does not need to take a larger sip from the regimental pot
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Box 4.2: Sampling Error and Sample Size: A Case of Diminishing Returns

For a simple illustration of the diminishing returns relationship between sample
size and sampling errors, consider the case where a proportion (for instance, the
proportion of households with pre-school children) is estimated from a simple
random sample of n households, extracted from an infinite population. Let p be
the value of the proportion in the population. The standard error is:

The table below gives the values of e for different sample sizes and p=50%:

Table B 4.2.1

Sample size (n): 100 200 500 1000 2000 5000 10000
Standard error (e): 5.00% 3.54% 2.24% 1.58% 1.12% 0.71% 0.50%

Notice that in order to reduce the error from 5.00% to 0.50% (a tenfold
reduction), the sample must be increased a hundredfold, from 100 to 10,000
households. (See Cochran 1977, Chapter 3 for more information.)

than a housewife needs to take from the family saucepan (see Box 4.3). This
does not necessarily means that the size of an LSMS sample is independent of the
size of the country. Large countries generally require larger samples, not because
they are large but because large countries tend to demand results for a larger
number of internal subdivisions. India, for example, would probably require
state-level data from any survey.

NON-sAMPLING ERRoRs. Beside sampling errors, data from a household
survey are vulnerable to other inaccuracies from causes as diverse as refusals,
respondent fatigue, interviewer errors, or the lack of an adequate sample frame.
These are collectively known as non-sampling errors. Non-sampling errors are
harder to predict and quantify than sampling errors, but it is well accepted that
good planning, management, and supervision of field operations are the most
effective ways to keep them under control. Moreover, it is likely that
management and supervision will be more difficult for larger samples than for
smaller ones. Thus one would expect non-sampling error to increase with sample
size."

21. See UNNHSCP (1982) for a treatment of how to minimize non-sampling error.
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Box 4.3: Sample Size and Population Size

The formula in Box 4.2 is valid for simple random sampling from an infinite
population. For a finite population of N households, it should be corrected as
follows:

The term: n

is called thefinite population correction, which essentially depends on the
sampling fraction n/N. Table B 4.2.1 shows the sample size n that is needed
to achieve a 5% standard error for a proportion p=50% and different
population sizes N:

Table B 4.3.1

Population Size (N) 500 1000 5000 10000 50000 Infinite
Sample size (n) 83 91 98 99 100 100
Sampling fraction (n/N) 0.166 0.091 0.020 0.010 0.005 0.000

Notice how little the required sample size n changes between a population of
5,000 and infinity. In national household surveys the finite population
corrections are so small that they are almost always ignored.

MULTI-STAGE SPLING. Samplers usually do not have a single complete
list of households from which to draw a random sample. Even if such a list were
available, a sample taken from it would entail high travel costs because selected
households would be spread thinly over the entire country.

Both of these problems can be diminished by using two or more stages in
sampling. In the version of two-stage sampling generally used for LSMS
surveys, a certain number of small area units are selected with Probability
Proportional to Size (PPS), then a fixed number of households are taken from
each selected area, giving to each household in the area the same chance of being
chosen.22

The area units are usually the smallest recognizable geographic units in the
national census. These are usually census enumeration areas (EAs), which are
aggregates of 50 to 200 households. Less often, the first stage sampling has used
administrative units such as wards, sectors, etc. Whatever their nature, these
may be called Primary Sampling Units, or PSUs. However, in many countries

22. The size of an area is generally defined as the number of households in the area. Alternative
size measures are the number of dwellings and the total population.
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those PSUs that are exceptionally large have been divided into segments, one of
which is selected per PSU, in order to economize on household listing. The final
operational area units are then a mixture of PSUs and segments. To simplify the
description it is convenient to continue using the word "PSU" for both PSUs and
segments.

The two-stage procedure just described has several advantages. It provides
an approximately self-weighted sample (i.e., each household has roughly the same
chance of being selected), which simplifies analysis. It also reduces the travel
time of the field teams relative to a single-stage sample, because the households
to be visited are clumped together in the PSUs rather than spread out evenly over
the whole country. An additional advantage of selecting a fixed number of
households in each PSU at the second stage is that this makes it easy to distribute
the workload among field teams.

A two-stage sample, however, will yield larger errors than a simple
random sample with the same number of households because neighboring
households tend to have similar characteristics. A sample of households drawn
in two stages will therefore reflect less of a population's diversity than a simple
random sample of the same size. The influence of two-stage sampling on the
precision of the estimates is called the cluster effect. As would be expected, the
cluster effect grows with the number of households selected in each PSU. In
other words, for a fixed total sample size, a design with more PSUs and fewer
households in each PSU will provide more precise estimates of sample statistics
than a design with fewer PSUs and more households in each PSU (see Box 4.4).

The field teams will typically spend a large amount of time and thus incur
substantial costs in travelling between PSUs. Surveying each PSU also entails
certain costs that are independent of the number of households to be visited in
each PSU, such as the listing operation explained below. It may therefore be
tempting to try to reduce the cost of the survey by increasing the number of
households in each PSU and reducing the total number of PSUs accordingly.
However, the cluster effect indicates that this may often be a false economy.

ANALYTICAL DOMAINS. For political or policy reasons, some subgroups of
the population are so important that the survey is expected to provide separate,
reliable results for them. Typical examples include division into urban and rural
locations and into major administrative units such as states, but the subgroups do
not necessarily have to be geographical aggregates - for instance, the urban
households whose head works for the public sector became an explicit field of
interest in certain SDA surveys. The design will then have to ensure a minimum
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Box 4.4: Custer Effects

If the sample of n households referred to in Box 4.1 is not selected by simple
random sampling but in two stages (m households in each of c PSUs, with
n=cm) and without stratification, the formula for the standard error should be
corrected as follows:

e2(cotrread) = e2 [l+p(m-l)]

The term in brackets is called the design effect (see Kish, 1965). It represents
how much larger the squared standard error of a two-stage sample is when
compared with the squared standard error of a simple random sample of the
same size. p is the so-called intra-cluster correlation coefficient - a number
that measures the tendency of households within the same PSU to behave alike
in regards to the variable of interest (for the example in Box 4. 1, this would be
the tendency of households with pre-school children to be clumped in the same
PSUs). p is almost always positive, normally ranging from 0 (no intra-cluster
correlation) to I (when all households in the same PSU are exactly alike). For
many variables of interest in LSMS surveys, p ranges from 0.01 to 0.10, but it
can be 0.5 or larger for variables such as the access of the household to
running water. Table B 4.4.1 below gives the design effects due to clustering
for various values of p and m:

Table B 4.4.1

Number of households Intra-cluster correlation (p)
per PSU (m) 0.00 0.01 0.02 0.05 0.10 0.20 0.50

Design Effect
5 1.00 1.04 1.08 1.20 1.40 1.80 3.00
10 1.00 1.09 1.18 1.45 1.90 2.80 5.50
20 1.00 1.19 1.38 1.95 2.90 4.80 10.50
50 1.00 1.49 1.98 3.45 5.90 10.80 25.50

sample size within each of these subgroups, which can then be called analytical
domains. For large domains this may occur automatically whereas in other cases
it may be necessary to oversample certain analytical domains and to modify the
expansion factors (also called "sampling weights") accordingly. The two stage
sampling procedure is applied independently within each of those differently
weighted domains.

Analysts would often also like to have sufficient sample sizes in smaller
analytical groups, such as rural locations in the irrigated parts of a certain region.
They may even want to carry the disaggregation further, for example, to study
separately male- and female-headed households in rural irrigated areas. This
ideal, however, cannot be fully achieved for all possible analytical domains
because it would result in a prohibitively large total sample. Therefore, defining
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the most significant partitions for a sample entails establishing some priorities at
the design stage. Often these will not be dictated by policy relevance alone, but
also by local statistical folklore and geopolitical considerations.'

B. Sampling Practice in LSMS Surveys

THE BASIC SAMPLE DESIGN. The sample size for LSMS surveys has
usually been small, in the range of 2,000-5,000 households (see Table 4.1). The
samples are usually two-stage.' The Primary Sampling Units are area units
selected with probability proportionate to size. The second-stage units are
households, with a fixed number of households per PSU, normally about 16.
When a partition into differently weighted domains has been defined, the two-
stage sampling procedure is conducted within each of them; the number of
differently weighted domains has generally been kept low, between one and four.

Decisions about the sample design for LSMS surveys have been made on
a somewhat more qualitative (some would even say ad hoc) basis rather than
through the application of quantitative sampling formulae for several reasons.

First, one of the overriding objectives of the LSMS was to create very
high quality data sets. Thus, great weight has been given to minimizing non-
sampling error. Because the questionnaire is complex and fieldwork requires
extensive supervision, the consensus has been that non-sampling error could only
be kept to the desired standard by using samples in the range of 2,000-5,000
households. As a result, survey planners decided to accept higher sampling error
in exchange for lower non-sampling error.

Second, taking advantage of the wealth of information that LSMS surveys
provide and addressing the complex behavioral questions that motivate the surveys

23. The partition of a sample into analytical domains is akin to the concept of 'sample
stratification." Sample stratification, however, is generally done to improve the overall precision
of the sample, rather than to study each partition separately. A stratified design that seeks to
reduce the overall error usually entails oversampling the parts of the population with the largest
variance. In measuring welfare this would entail oversampling the richer parts of the population.

24. Procedures with more stages are possible and, indeed, are sometimes followed by statistical
agencies. In three-stage sampling, for instance, instead of selecting small area units directly, some
larger areas (such as provinces) are selected first; smaller areas are then chosen only within the
first-stage areas so selected. The effect is that the small area units themselves (and not just the
households) become clumped rather than being spread throughout the national territory. The most
serious disadvantage of multi-stage sampling is that each additional sampling stage increases the
sampling error, sometimes considerably. The one frequently quoted advantage of using more than
two stages is that it reduces the amount of travel between survey localities. However, this does
not apply to the LSMS because of the way field work is organized: the field teams return to a
local headquarters between work in each locality. When they return to the field again it just as
easy to go to any one of their assigned localities as to any other. Therefore, we do not
recommend using more than two stages of sampling in LSMS surveys.
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Table 4.)1: Sample Design in Selected LSMS Surveys

No. of
Differently
Weighted

Samnpl Size Households Anaytical
Country Year (HH) per cluster Domains Partition Criteria

Cote d'lvoire 1985-88 1600 (per year) 16 1 none

Peru 1986 5120 10 in Lima 25 Metro Lima, urban/rural
16 elsewhere in 12 locations

Ghana 1988 3200 16 1 none

Mauritania 1987 1488 16 4 Nouackchott, other
cities, rural in river
areas, other rural areas

Pakistan 1991 4800 16 4 Four provinces: Punjab,
Sind, Balochistan and
NWFP

Tanzania - 1992-93 816 16 3 Groups defined as a
Kagera function of mortality
Region rates and geographic

location
Guinea- 1988 1728 8 1 None, but only in
Conakry Conakry urban area

Mozambique 1991 1840 10 1 None, but only in
Maputo/Matola urban
area

Nicaragua 1993 4200 10 14 urban/rural in seven
regions

Viet Nam 1992 4800 16 1 none

Nepal 1995 3300 12 4 Mountain, urban hills,
rural hills, Terai

Note: Though the Guinea and Mozambique surveys were conducted by the Cornell University Food Security
Program, their purpose and methodology are very similar to the World Bank surveys, which makes them
interesting examples of LSMS field implementation.

requires sophisticated multivariate analytical techniques. Thus the precision of
estimates of means from simple two- or three-way tables was not deemed of
overwhelming importance. Moreover, in designing the LSMS it was judged of
much greater analytical interest to have a large amount of information about a
relatively small number of households rather than a little information about a
larger sample.

Third, given the multiple purposes of an LSMS survey, it is hard to select
one single variable for the purpose of minimizing sampling error.

HOUSEHOLDS AAD DWELLINGS. The basic analytical unit of LSMS surveys
is the household. Many surveys define the household as a group of people who
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share a roof and a cooking pot.25 LSMS surveys often also require individuals
to have been present for at least three of the past twelve months in order to be
considered as household members (though heads of household and newborn
infants are considered members even if they have not been present that long).

The second sampling stage almost always requires a field operation called
"household listing." Enumerators visit each selected PSU to update the existing
maps and prepare the list of all households currently living there. Households to
be interviewed are to be selected from this list.

The practical implementation of this operation makes it difficult to
preserve the above definition of a household, because that would entail time-
consuming interviewing throughout each PSU. In practice, dwellings are listed
instead of households. A dwelling is defined as "a group of rooms or a single
room occupied or intended for occupancy as separate living quarters by a family
or some other group of persons living together, or by a person living alone."26

Besides the advantage of being shorter to complete, a listing of dwellings is more
permanent than a listing of households.

Strictly speaking, therefore, the LSMS samples are samples of dwellings
rather than of households, though the listing operation is still traditionally called
"household-listing" rather than "dwelling-listing."' Some dwellings may be
unoccupied and some may be occupied by two households or more, but the large
majority of dwellings are occupied by one single household. (The average number
of households per dwelling ranges from 0.9 to 1.1 in most countries.) If a
dwelling with two households is selected in the sample, both are interviewed
separately.

NON-RESPONSE AND HOUSEHOLD REPL4CEMENT. Some households selected
for the sample will not be interviewed because of one of the following reasons:
the interviewer cannot locate the dwelling; the dwelling is uninhabited; the
dwelling's residents are away from home and expected to remain so until after the
end of the survey period in that area; or the residents refuse to be interviewed.

Non-responding households cannot be considered to be a random sample
of all households. Non-response rates are always higher in urban than in rural
areas and higher in rich households than in poor households. They also have a

25. For a discussion of the concept of household and its variants, and details on the operational
definitions used by various UN agencies see UNNHSCP (1989).

26. Kish (1965).

27. The confusion in terms is further complicated by the fact that in regions without street
addresses and house numbers, dwellings are usually identified by the name of the head of the
household currently living there.
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clear tendency to decrease as the survey proceeds and the field staff becomes
more experienced and persuasive. Surprisingly enough, refusal does not seem to
be related to the length of the questionnaire but to the unwillingness of certain
people to be interviewed at all.28

There is a lot of controversy about what should be done about non-
response. Some survey practitioners try to achieve the planned sample size by
replacing the refusals with other households, whereas other specialists condemn
these efforts as sterile and argue that the resulting sample of non-refusals will still
be biased by definition. Neither replacing nor failing to replace non-responding
households solves the essential problem of bias. Thus everybody agrees that all
efforts should be made to keep non-responses to a minimum and that the choice
of replacements, if any, should not be given to the interviewers lest a sample of
"easy-to-interview" households results.

The solution adopted by LSMS surveys is pragmatic and is based on the
principle that interviewers should not be "rewarded" by having to do less work
in the case of a non-response. Non-responding households are replaced by other
randomly selected households by means of an explicit procedure that is explained
in the next section of this chapter. All the details of this process (including the
codes of the replaced and the replacing household and the reasons for
replacement) are properly documented, both in the questionnaires and in the
computer files, to let each analyst decide individually whether or not to include
the replacement households in the data sets being analyzed.

The survey managers should carefully monitor all replacements, especially
those determined by refusal. Many surveys have demonstrated that refusals rates
can be reduced to a minimum, since refusals often depend on the interviewers'
attitudes and experience. There is empirical evidence that individual interviewers
usually have very different refusal rates. It is useful to stress this to interviewers
while monitoring the refusal rates for each interviewer.

Refusals and replacements have been relatively low in LSMS surveys. In
the Mozambique survey, out of the 560 first households visited, only seven were
not those originally selected and only three refused to be interviewed, a trifling
number that is the more remarkable in a country at war. In CMte d'Ivoire, the
non-response rate was 7.8 percent the first year, of which 1.4 percent was
refusals. In Peru (1985) the non-response rate was 17.4 percent with a 1.4
percent refusal rate. The overall non-response rate during the first month of the
Romania survey was 7 percent, though it reached 18 percent in some
neighborhoods in Bucharest.

28. This is worth remembering when it is necessary to defend the riches of the LSMS
questionnaire content against those who insist that it is umnmanageably long.
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C. Implementing a Sample Design

Determining the Basic Sample Design Parameters

As explained above, the decisions about the basic sample design
parameters (the number of households in total, per PSU, and per analytical
domain) are based on qualitative judgements based on past experience and
estimates of cost and manageability. The decisions about the basic sample for an
LSMS generally follows these steps:

(1) A preliminary estimate of the total sample size is established. As
explained above, the sample rarely exceeds about 5,000 households, but
may be much smaller if a single analytical domain is required, or because
of constraints on the budget or implementation capacity.

(2) Using data from the most recent census, this sample is distributed in
proportion to the total number of households in the major regions, urban
and rural locations, etc. In other words, the option of using a constant
sampling fraction throughout the country (i.e. a self-weighted national
sample) is taken as a starting point.

(3) If the sample seems insufficient for some particular analytical domains
(fewer than, say, 300 to 400 households)29, the sample size may be
increased in these domains and decreased in other domains.

While implementing Step (2), parts of the population may be purposely
excluded from the sample, because of their inaccessibility or for security reasons.
This happened in Peru, where in 1985 three provinces were controlled by
guerrillas and/or drug dealers, and in Pakistan, where the most remote parts of
Balochistan were extremely hard to reach.30 Likewise, the Mauritania survey

29. There is no rigorous, quantitative justification for using this particular number. Rather, a
wide variety of analyses of different types on different variables have converged upon this as a
reasonable ballpark figure. Analysts complain loudly when the numbers get much below this
threshold, but are often reasonably content above it. For a variable with a proportion of forty
percent (for example, the percent of households with pre-school aged children), ignoring the finite
population correction, assuming a typical LSMS take of 16 households per cluster, and an intra-
cluster correlation of .05, a 400 household sample gives a 95 percent confidence interval ranging
from 33.65 to 46.35 percent. This underscores the need for caution in reporting results for very
small subsets of the population.

30. The decision to exclude remote areas from the sample has to be considered carefully, though.
Often these areas are very vast and tend to be frontier regions that are important to national
politics (e.g. the Amazon basin in Brazil or the Chaco region in Paraguay), so that the survey may
look bad in the eyes of policy makers if they are excluded from the sample. However, these
areas tend to be also so scarcely populated that, if included, only a few clusters wili be selected
for the sample, and the extra cost of visiting them would be manageable.
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excluded the nomadic population. The survey in these cases is explicitly designed
to represent only the rest of the country.

Step (3) may have to be repeated a few times until a satisfactory partition
is achieved. Given that the resources needed to conduct interviews can vary
significantly across the territory (interviews are usually more expensive in the
rural areas and in the most isolated parts of the country), it is useful and
instructive to explore the alternative options with the aid of a spreadsheet to take
into account their budgetary and logistical implications.

As a general guideline, we believe it is better to reduce the number of
partitions imposed in this way to a minimum and to keep their sampling fractions
as close as possible so that the total sample does not differ too much from a self-
weighted national sample. While reasonable statisticians and econometricians
hold varying opinions of the theoretical virtues of self-weighting, we are much
swayed by more pragmatic issues. The more complicated the sample design, the
more often the sampler will make mistakes in executing the sampling and the less
often others will be able to detect them. There is also a long history of sampling
weights being lost, incorrectly calculated, or omitted or misused in analysis.
Self-weighted samples are much more robust to this kind of error than more
complicated designs.

In a self-weighted sample, the proportions and averages obtained from the
sample are unbiased estimates for the proportions and averages in the population.
However, when adjustments are made in step (3), the sampling fractions will
become different across analytical domains, and the sample will no longer be self-
weighted. The households will need to be weighted differently to get unbiased
estimates. Calling Nk the total number of households in the population of domain
k and nk the number of households sampled in domain k, the weight wk to be
applied to the values from that domain is

W-2Nk

n,*

Note that wk is the inverse of the selection probability of each household
in domain k. As with all sampling information, the basic set of weights (also
known as expansion factors or raising factors) resulting from this step of sample
design should be carefully documented and made available to the survey analysts.

The number of PSUs to be sampled is determined by the total sample size
and the number of households to be interviewed in each PSU. The latter depends
on both theoretical and practical considerations. On the one hand, the number of
households per PSU affects the precision of the sample, as explained above when
discussing cluster effects. On the other hand, the number of households per PSU
is a function of the length of the interviews, the number of interviewers in each
team, and the time each team spends in the PSU. Typically, each field team
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visits 20 PSUs per year, spends two weeks in each PSU, and interviews 16
households in each, though in some LSMS surveys as few as 10 or as many as
24 households per PSU have been selected.

Implementation of the First Sampling Stage

THE SAMPLING FRAME. Implementation of the sample begins with the
sample frame - the complete list or file of units from which the sample units are
selected.31 To develop a sample frame from census data, it is important to
obtain a computer-readable list of all PSUs, with a measure of size such as the
number of households, the number of dwellings or the population, recorded in
each of them.32 All statistical agencies must eventually process this information
in order to obtain the classic census tabulations for larger geographic aggregates,
but the preparation of the PSU list as a separate by-product is often forgotten.
When the list is not available, the data must be compiled and put into a computer
file as quickly as possible. This should not take more than a few weeks, and the
list usually fits on one diskette; it does not require that all data from the census
be entered or analyzed.

Though only the total number of households or dwellings in each PSU is
really needed, the list will probably also include the total population of each PSU,
broken down by sex. This information should be entered into a spreadsheet like
the one shown in Figure 4.1. If the sample considers differently weighted
domains, the procedure described here should be applied independently within
each of them (i.e. the sample frame data should be entered in a separate
spreadsheet for each domain). The spreadsheet contains one line for each PSU
and columns for descriptive information such as the province, district (or
whatever administrative hierarchies are used locally), PSU number, population,
number of males, number of females, and number of households or dwellings.

31. For an extensive discussion of sample frames, see UN (1986).

32. At least minimally sufficient census information has been available in most LSMS surveys.
One exception was the Conakry 1988 survey. There the last colonial census had recorded some
50,000 people in the city, which had grown to about I million by 1988. This situation was
resolved with a special cartographic operation and a subsequent area sampling procedure that does
not need to be further described because it is unlikely to be necessary in other countries. The
current wave of LSMS surveys will benefit from the 1991-1993 wave of national censuses, which
provide census data for most countries.
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Figure 4.1: List of First Stage Sampling Units

A B C D E F G

1 Pro- Dis- PSU Popu- N' of N' of N0 of
2 vince trict lation Males Females Hholds
3
4 1 1 1 365 180 185 62
5 1 1 2 262 143 119 43
6 1 1 3 357 172 185 58
7 1 1 4 503 267 236 71

After all the data have been entered and before proceeding any further, a
series of checks should be carried out to ensure that no PSUs have been omitted
from the listing and that all the data are correct. These tests are relatively easy
to implement within the spreadsheet, and may include the following: (i) The
total population in each PSU should equal the number of males plus the number
of females in the PSU. (ii) The masculinity rate (number of males as a percent
of the number of females) in each PSU should be within reasonable limits (e.g.,
between 80 and 120 percent). (iii) The average household size in each PSU
should be within reasonable limits (e.g., between 3 and 10 persons per
household). (iv) The total number of PSUs and households, as well as the totals
by sex in each administrative unit, should be consistent with the other information
available from the statistical agency.

Also, the list should be scanned to make sure that the PSUs are not too
small. Small PSUs may be too homogeneous (and some of them could even be
too small to select the required number of households in the second stage). PSUs
smaller than 30 households should be appended to some of the neighboring PSUs,
which is facilitated by the fact that statistical agencies generally number the PSUs
according to some geographical pattern, so that two PSUs with sequential codes
will be neighbors. For example, when the sample frame was being developed for
an LSMS being planned for Paraguay, almost all PSUs in urban areas were
smaller than 10 households and an ad hoc computer program was written to create
larger aggregates.

SELECTING PSUs. After the sample frame has been reviewed, the actual
selection of the sample of PSUs to be visited by the survey can proceed. The
method for making this random selection with PPS will be explained below. Here
we assume that the nwnber of households is used as a measure of PSU size. The
same method would apply if some other reasonable measure of PSU size were
used.

Another column must be added to the spreadsheet for the cumulative
number of households. This column will contain the total number of households
up to and including the corresponding PSU on each line, as in column "H" in
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Figure 4.2. The last line in column H will contain the total number of
households.33

Figure 4.2: Cumulative Totals in the List of First Stage Sampling Units

A S C D E F G H

1 Pro- Dis- PSU Popu- No of N' of N' of Cumutative
2 vince trict tation Hates Females HhoLds N* of Hhhs
3
4 1 1 1 365 180 185 62 62
5 1 1 2 262 143 119 43 105
6 1 1 3 357 172 185 58 163
7 1 1 4 503 267 236 71 234

... ... ... ... ... ... ... ~~~.....

The complete spreadsheet should be printed and kept for reference.
Selecting PSUs with PPS can be done manually on the printout or automatically
with the spreadsheet. For the sake of simplicity the manual procedure is
described here.

First, divide the total number of households by the number of PSUs to be
selected and round it to the nearest whole number. Call this number "SI" (the
sampling interval).

SI = Number of households
Number of PSUs to be selected

For instance, if the number of households is 200,000, and 184 PSUs are
to be selected, then SI = 200,000 / 184 = 1,087.

Second, using a table of random numbers or a scientific pocket calculator,
obtain a random number between 1 and SI (if a calculator is used, obtain a
random number between 0 and 1, multiply it by SI, add 1, and drop the
decimals). Call this number "RS" (the random start). Assume, for instance, that
RS turns out to be 127.

33. Column H can easily be calculated within the spreadsheet with a simple formula. Continuing
with the example in Figure 3.1, the formula G4 + H3 would be entered in cell H4, and then copied
all the way down column H.
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Third, write a sequence of the 184 numbers obtained by starting with RS,
and repeatedly adding SI. With the above values of RS and SI, this sequence
would start like this:

127
127 + 1087= 1214
1214 + 1087 =2301
2301 + 1087 =3388

Fourth, starting with the first number in the sequence, scan the printout
of the PSU list for the first PSU where the 'Cumulative N° of Households" is
equal to or larger than this number. This PSU is selected for the sample.

Continuing with the example above, the first number in the sequence is
127. Scanning the PSU list, the first and second PSUs should be skipped,
because the respective cumulative numbers of households are 62 and 105, which
are less than 127. However, the cumulative number of households for the third
PSU is 163, which is greater than 127. PSU Number 3 in District 1 of Province
I would therefore become the first PSU selected in the sample (see Figure 4.3).

Figure 4.3: Selecting the First Stage Sampling Units

A B C D E F G H

1 Pro- Dis- PSU Popu- N° of N' of N° of Cumulative
2 vince trict lation Males Females Hholds N1 of Hhs
3
4 1 1 1 365 180 185 62 62
5 1 1 2 262 143 119 43 105
6 1 1 3 357 172 185 58 163 _
7 1 1 4 503 267 236 71 234

.. ~~~... ... ... ... ... .... .... . .. ........
I 1 

Finally, repeat the above procedure for the remaining 183 numbers in the
sequence and create a separate list of the province, district, and numbers of the
PSUs thus selected.3

SORTING THE SAMPLE FRAME. The selection procedure described above
will almost certainly result in a sample of households that conserves the overall
characteristics of the sample frame. In other words, the proportion of urban
households in the sample, the distribution of the sample by province, and so
forth, will all be statistically similar to those in the general population. However,
since the selection is random some slight deviations may occur. For instance, by

34. This method is known as systematic sampling with PPS.' Alternative methods for PPS
selection are possible but seldom used in practice.
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sheer bad luck the sample may contain a larger proportion of northern households
than the sample frame.

There is, however, a simple way of making sure that one particular
distributional criterion of the households is reproduced in the sample in the best
possible way. All that is needed is to sort the PSUs in the sample frame
according to that criterion (north to south, for instance) before the selection."
In many cases, the "natural' order of the sample frame - according to encoding
of administrative units - will be adequate and no further sorting will be
necessary.

SEGMENTING LARGE PSUs. The household listing operation becomes too
burdensome in PSUs larger than 300 households. This problem is aggravated by
the PPS procedure, which tends to bring disproportionately many of the larger
PSUs into the sample. One possible solution is just to accept that the household
listing operation will be harder and longer than usual in those cases, but if they
are very large or if many of them are selected in the sample, it may become
necessary to split them into smaller units, called segments. This need only be
done for the large PSUs actually selected in the sample. Segmentation consists
of dividing the area of the PSU into pieces, only one of which is selected in the
sample. Segments should have clearly defined boundaries, and a rough estimate
of the number of households in each segment should be made, either using recent
maps or aerial photographs or by means of a "quick count" of dwellings in the
field. The original PSU in the list is replaced by the segments (each with their
size measures adding up to the original). Then listing only the segment that is
selected need be done.

PLANNING THE FlEwD WoRK. To distribute the selected PSUs among field
teams, their locations should first be plotted on a map of the country. They can
then be grouped into regions of approximately equal size while trying to spread
the workloads evenly and reduce travel time as much as possible. As a by-
product of this process, the optimal locations of the teams' base stations are
determined. Figure 4.4, for example, shows the location of the clusters surveyed
in the 1988-89 Ghana LSMS survey, the regions covered by each field team, and
their headquarters.

The next step is to establish the work schedule for each team, that is, to
determine in advance when each PSU will be visited. In standard LSMS surveys
household interviews are conducted throughout a 12-month period. To even out

35. Sorting of the sample frame prior to systematic selection is sometimes referred to as 'implicit
stratification." This method is simpler and more reliable than forcibly allocating the number of
PSUs to be selected to certain categories. The latter approach is prone to subjective decisions that
unnecessarily sacrifice the self-weighted character of the sample or its domains. In addition, all
too often these decisions are undocumented or the documentation lost, so that the required
corrective weights cannot be used.
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the effects of seasonality, the order in which each team visits the PSUs assigned
to it should be random.'

For the Nepal LSMS, this was done by giving a serial number to each of
the 275 PSUs selected in the first sampling stage. The numbers 001 to 275 were
given to the PSUs at random. After the 275 PSUs were distributed among the
12 field teams (unevenly in this case, given the differences in accessibility inside
the country), a simple sort by PSU serial number produced a work schedule for
each team.

Most programming languages and other software have built-in random
number generators, but applying them to assign serial numbers to a group of
objects in a random order (a problem technically known as "random
permutation," or colloquially as 'shuffling") is not as easy as it seems. A short
algorithm to produce a random permutation of the first N integers is given in
Basic in Figure 4.5. The algorithm can easily be implemented in other
languages.

Implementation of the Second Sampling Stage

HousEHoLD LISTNG. A list of all dwellings in each selected PSU is
needed to determine which dwellings on the list will be visited in the survey.
Usually this list will have to be created or updated for the survey, though in some
cases it can be borrowed from a census or from another survey. The option of
borrowing an existing list should be examined critically, however, to ensure that
the existing lists are recent, complete, and have good addresses. In particular,
demographic mobility makes it dangerous to use lists that will be more than one
or two years old by the time of the actual field work. The standard for
completeness is difficult to set, but under-enumeration in the census of five
percent would be worrisome and the standard could well be stricter. The
information on the list should make it easy to locate the households once they are
selected. In areas with a good street address system, addresses may be sufficient.
Alternately, grid codes on census maps may be used, or references to landmarks
and the name of the household head.

36. It is sometimes argued that such a random arrangement is too expensive because it forces the
teams to move back and forth across their territories during the year rather than visiting the PSUs
in a more orderly fashion. The latter option, however, entails the danger of confusing time and
space at the analytical stage. In other words, if all PSUs in an area are visited in the same
months, it may be unclear if a certain constant condition is due to seasonality or to some
geographic characteristic. An 'orderly' arrangement of the PSUs is also unlikely to be more
economic in any case because LSMS surveys are devised so that field teams come back to their
headquarters between field visits - a feature that will be explained later, in Chapter 5.
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Figure 4.4: Assignment of Work Areas, Ghana Living Standards Survey, 1988-89
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Figure 4.5: An Algorithm to Produce a Random Permutation of the Integers I to N

randomize timer
input N
dim P(N)
for 1=1 to N

PMI)=I
K=l+int(I*rnd))
swap P(l),P(K)

next

The statement "dim P(M)" initiatizes an array P with N elements. In the
subsequent "for ... next" loop, the array elements are successively given
the values 1, 2, 3, .. , 1, .. , N. The element I is interchanged with one of
the etements already present in the array (K), selected at random. The initiat
vaLues are given in the "P(I)=I" statement and the interchange is done with the
"swap P(l),P(K)" statement". The statement "1K=1+int(I*rnd)rn produces a random
integer K, from 1 to I ("rnd" generates a random real number between 0 and 1
and 'int" takes the integer part of a nuTber).

Household listing can be carried out either as a separate field operation
conducted in all PSUs before the survey starts or by the survey teams themselves
when they first arrive in each PSU. The first option is more expensive but more
reliable. The expense is incurred because each locality must be visited twice,
once during the listing and then again during the survey. It may also entail some
difficulty in locating the selected dwellings during the survey because of the time
that will pass between the listing and the survey itself.

Listing as a separate exercise is more reliable than listing as part of field
work because staff that are specifically trained and devoted to listing are less
likely to bias the sample by excluding the dwellings that are harder to reach.
(These dwellings are usually inhabited by poorer households who have arrived in
the area recently). The survey teams, working under pressure to start
interviewing quickly, are more prone to make mistakes in this regard. Also, with
separate listing the dwellings to be surveyed can be randomly selected from lists
in a single central location using reliable and uniform procedures.

The two most important characteristics of the list are that all dwellings in
each PSU be included on it and that it allows the selected dwellings to be located
easily."' Some practical guidelines can help attain these objectives:

37. The importance of listing procedures is underscored by the experience of the CMte d'Ivoire
LSMS surveys. The mean household size observed in the survey dropped from 8.31 to 6.33
persons between 1985 and 1988. Close investigation of this striking phenomenon suggests that
it was probably caused by a change in the listing method (see Coulombe and Demery, 1993 and
Demery and Grootaert, 1993.) In 1985 and 1986 shortcut procedures were used, rather than the
recommended full listing of the households in reasonably sized PSUs. The implications for policy
analysis of the apparently inaccurate sampling in the early years were considerable. Demery and
Grootaert, 1993, calculated weights to try to correct for the change in sampling procedures. They
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* Field work should always start with a cartographic reconnaissance. The
maps do not need to be very precise in terms of scale or the locations of
the dwellings, but they should show the PSU boundaries and the
landmarks used to split it into smaller areas. This helps to organize the
daily work of the different enumerators.

* Each enumerator should scan the assigned area in an orderly fashion,
striving to keep neighboring dwellings close to each other in the list.

* As a rule of thumb, the time needed to list a PSU can be estimated from
a standard daily yield of 80 dwellings per enumerator in urban areas to 50
in rural areas.

* The lists should reflect the proper concepts of dwellings and households.
Enumerators should be trained to tell the difference between the two.

* Dwellings should be clearly listed with appropriate addresses so that
interviewers can find them easily during the survey. Designers should use
some imagination to achieve this goal where street names and house
numbers are not well established. In many surveys dwellings are
numbered as a part of the listing operation, either by affixing a numbered
sticker to the outside of the home or by painting a number on the wall or
door. At the time this is being written (in fall 1995) the possibility of
using Global Positioning Systems (GPSs) to support field work of future
LSMSs is being considered. GPSs are battery-operated devices the size
of a pocket calculator, currently commercially available for about $500,
that use satellite signals to pinpoint the user's position with remarkable
accuracy (within 10 meters or so in the three dimensions: latitude,
longitude, and altitude). Enumerators could use GPSs to record the
dwelling locations during the listing operation; interviewers would use
them later to locate those selected for the sample.

* The complete list should always be recorded in a standard form with one
line per dwelling. The list can be several pages long, depending on the
size of the PSU and the number of enumerators engaged in the operation.
Though the precise layout of such a form depends on local conditions, a
typical list form is shown in Figure 4.6.

then calculated mean consumption, poverty, and a series of other important indicators using the
weighted and unweighted data and found substantial differences. For example, the head count
estimate of poverty in 1986 fell by 14 percent when corrective weights were applied. The bias
differed widely among socioeconomic groups and regions. The time series analysis of poverty
was also affected. The unweighted data apparently underestimated the increase in poverty between
1985 and 1987.
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Figure 4.6: 74pical Listing Fonn

Region: Province: Locality: PSU Code: [
Date of the Listing: Enumerator: Page: m

|Seial||Address of the dwelling Head of the household | I H l ito

____I ''T11 
* Supervision of the listing operation is crucial. Listers have an obvious

incentive not to be too diligent in locating hard-to-find or remote
dwellings. Since there is no criterion to tell how diligent they are being
that can be easily monitored in the office, the field supervision will be
key. Supervisory staff (or other listers) must re-visit a subset of listed
areas, especially the difficult parts of them, to verify the listing.38 An
option that might be feasible in some settings is to use lists from other
sources to help in this process. For example, if the PSUs can be
identified with electoral areas, voting lists might be used. Although not
every resident of the PSU will be on the voting list, any address on the
voting list should be listed in the PSU listing.

Columns may be added to this model for key landmarks, the occupations
of the head of the household, or whatever other information could help in finding
the dwelling. It may also be useful to have the enumerators fill in separate lines
for buildings that are not dwellings, such as shops and offices; in that case, a
special check column should be added so that the real dwellings can be told from
the other buildings. However, only essential information needed to identify the
dwelling should be recorded. Including too much data slows the field process and
risks shifting the enumerators' interest from listing to interviewing.

So far this discussion has assumed that the maps from the most recent
census are available, so that the listing focusses on updating the listing of
dwellings within well defined boundaries. In fact, it is often the case that some,
or even all, of the maps have been lost in the intervening years.39 In such cases,

38. It can be especially useful to do this around dusk, when lights or smoke from cooking fires
may help locate dwellings. Carrying binoculars may be useful for finding dwellings across
ravines, or down roads marked no trespassing.

39. The sampling chapter in Delaine and others (1992) treats the allied problem of what to do
when the boundaries were poorly defined in the original maps.
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it is sometimes possible to reconstruct the maps. This would happen, for
example, when only the occasional map has been lost and other maps for the
contiguous sampling units still exist.

Another means of reconstructing the maps may be possible when the
sampling units correspond to some administrative unit that the populace or
officials will recognize. This is often the case, especially in rural areas. For
example, a sampling unit might correspond to a ward or village. In this case
there is a special detail to watch for. Say that PSU 348 was labeled Alama,
which is the name of the ward that it corresponds to. It would seem a
straightforward matter to send listers to the ward of Alama and have them
establish the boundaries of the ward and start listing. But Alama may have
grown a good deal in the several years since the census and the area subdivided
into new wards. The central area will still be called Alama, but the new wards
will have other names, say Bendicion, Caceres, Durango, and Esperanza. In this
case if the lister goes to Alama and asks where its boundaries are, he or she will
be told about the new boundaries that cover only a fraction of the area of the
original Alama. All the area covered by Bendicion, Caceres, Durango, and
Esperanza would be omitted and would not be listed. The population of these
areas would effectively be excluded from the sample. The solution to these
problems lies in trying to verify from the appropriate authorities (the ministry of
local government, ward officials, etc.) whether the boundaries and names have
been constant since the last mapping. This should be done both by the statistical
agency's central office for the country as a whole and verified by individual
listers.

ADJUmNG FOR DIFFERENCES IN PSU SIE. Differences are sure to be
found between the "census" size of each PSU (the size that was used for PPS
selection in the first sampling stage) and the "observed" size (from the listing
operation). For instance, the listing operation of the Nepal LSMS - conducted
in mid-1994, two years after the 1992 census - showed that in 153 of the 275
selected clusters the "census" and "observed" cluster size differed by more than
ten percent. The minimum and maximum values of the ratio of "census" to
"observed" size were 0.23 and 3.84. The mean value of the ratio was 1.06.

These differences are partly due to imperfections in the census and partly
due to demographic mobility. Whatever the reason, the differences alter the self-
weighted character of the sample in each analytical domain, which makes it
necessary to correct the sampling weights in order to obtain unbiased point
estimates from the survey. Assuming for simplicity that the number of
households was used as a measure of PSU size in the first sampling stage, and
calling C; and Oi the census and observed number of households in PSU i
(belonging to weighted domain k) the expansion factor w; for the households in
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that PSU should be

oi
WI = Wk C

Ci

where wk=Nk/nk is the basic sampling weight of domain k, defined before (see
Section Determining the Basic Sample Design Parameters). The formula would
be slightly different if some other measure of size (such as the population or the
number of dwellings) had been used in the first sampling stage.

It goes without saying that the complete list of weights w; for all PSUs
(and better still, the list of all Ci's and Oi's) should be carefully kept and made
available to analysts as a part of the survey documentation and data sets.

SELECTING DWELLINGS. The dwellings to be visited are selected by
systematic sampling from the PSU listings. A few extra dwellings are also
selected to be used if replacements are needed in the field.

The selection procedure, though generally well known to statistical officers
everywhere, is illustrated below in Figure 4.7. This example assumes that 16
dwellings are to be interviewed and that 4 extra dwellings are to be selected in
each PSU as replacements. The exercise is to select those 20 dwellings, based
on information contained on a typical listing form such as that shown in Figure
4.6.

First, count the total number of dwellings in the PSU and record it in the
space on top of the form. Assume, for example, that there are 86 dwellings in
the PSU.

Second, divide the total number of dwellings by the number of dwellings
to be selected and keep the first decimal place. The result is called the sampling
interval (SI) and is also recorded on top of the form. In this example, if the
number of dwellings to be selected is 20, SI would be 4.3 (because 86 / 20 =

4.3).

Third, select a one-decimal random number less than the sampling interval
(in the example, this would be a number from 0.0 to 4.2; it can be obtained by
selecting a random integer from 00 to 42 and inserting a decimal point before the
last digit). Add 1 to that random number. The result is called the "random start"
(RS) and is also recorded on top of the form. Assume, for instance, that RS
turns out to be 3.2. Write the 20 numbers obtained by starting with RS and

78



repeatedly adding SI. With the above values of RS and SI, the 20 numbers would
be:

3.2 20.4 + 4.3 = 24.7 41.9 + 4.3 = 46.2 63.4 + 4.3 = 67.7
3.2 + 4.3 = 7.5 24.7 + 4.3 = 29.0 46.2 + 4.3 z 50.5 67.7 + 4.3 = 72.0
7.5 + 4.3 = 11.8 29.0 + 4.3 = 33.3 50.5 + 4.3 = 54.8 72.0 + 4.3 = 76.3

11.8 + 4.3 = 16.1 33.3 + 4.3 = 37.6 54.8 + 4.3 z 59.1 76.3 + 4.3 - 80.6
16.1 + 4.3 = 20.4 37.6 + 4.3 - 41.9 59.1 + 4.3 = 63.4 80.6 + 4.3 - 84.9

Finally, take the integer part of each number. The 20 numbers obtained in this
way (3, 7, 11, 16, 20, 24, 29, 33, 37, 41, 46, 50, 54, 59, 63, 67, 72, 76, 80 and
84), are the sequence numbers of the dwellings to be visited in the survey. The
corresponding lines in the listing should be transferred to another form, called the
List of Selected Dwellings (see Figure 4.7).

The households to be visited during the survey are those listed on the
sixteen unshaded lines in the form. The dwellings on the shades lines are kept
as reserve for possible replacements.

Both the full listing form with all dwellings and the list of selected
dwellings will be needed by the field team responsible for the PSU during the
survey (the former will help them locate the selected dwellings in the field, by
referring to their neighbors). As this operational requirement entails the risk of
loosing these documents, it is highly recommended to provide the field teams with
photocopies and to file the original lists securely for at least five to 10 years.
The lists constitute a precious material for central supervision and may even be
required long after the end of the original project for panel or follow-up surveys,
or even as base material for different surveys conducted by the statistical agency.

REPLACING HOUSEHOLDS. The above selection procedure implicitly
assumes that it may be impossible to interview the households in some of the
selected dwellings and that a standard procedure for replacing them has to be
implemented. The most frequent reasons for replacement are:

The dwelling is unoccupied and is likely to remain unoccupied for the full
survey period.

The dwelling has disappeared or is not being used for housing.

The dwelling cannot be located because the information in the listing is
bad or insufficient (for example, illegible names or addresses).

The household refuses to be interviewed.
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Figure 4. 7: List of Selected Dwellings

Region: Province: Locality: PSU Code: Z
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These cases should be carefully studied by the team supervisor. Only
when the supervisor is convinced that the interview is impossible should the
dwelling be replaced with the one on the nearest shaded line in the form.40

40. Notice that the shaded lines in the form are evenly interspaced between the unshaded lines.
The idea is to replace households by near neighbors, which are likely to have similar
socioeconomic characteristics. Shading every fifth line allows for replacement of up to 4 out of
the 16 dwellings selected (a 25 percent non-response rate). A smaller proportion of replacements
could be insufficient in certain worst-case PSUs; shading a much larger proportion of lines could
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If the dwelling is occupied by a household different from the one recorded
during the listing operation, the new household is interviewed without more ado.
As said before, the LSMS samples are actually samples of dwellings, and such
cases should not be counted as non-responses.

Selecting Random Persons in a Household

To reduce interview time, the LSMS questionnaire is sometimes designed
so that certain modules are applied to one randomly selected person in the
household.4" The CMte d'Ivoire LSMS, for instance, collected fertility infor-
mation from one woman 15 years or older.

As opposed to the other random selections described so far, which are most
reliably carried out at central offices, the choice of a person at random in each
household must be performed by the interviewer in the field. A simple procedure
must be devised for this that gives each eligible person the same chance of
selection and is verifiable so that the work of the interviewer can be tested for
accuracy (the latter precludes the use of dice or other "truly random" methods).

Instead of the traditional Kish tables (Kish, 1965), LSMS surveys have
opted for an original, alternative method.42 As explained in the chapter on
questionnaire design, each household member is assigned an identification code,
generally from 01 to 20, in the household roster of the questionnaire. An
adhesive label with a different random permutation of these numbers is affixed
to each questionnaire. To select the person, the interviewer scans the list of
identification codes on the label until the code of an individual who meets the
defined eligibility criteria is reached. Figure 4.8 shows one of these labels.

Figure 4.8: Sticker Usedfor Selecting a
Random Individual Within the Household

03 06 07 08 11 12 10 17 04 02

16 15 05 18 19 01 13 20 09 14

be interpreted by some field supervisors as an invitation to replace with abandon.

41. This section has been adapted from Ainsworth and Mufioz (1986).

42. Kish tables do not always give exactly the same chance of selection to every eligible
individual. A more serious disadvantage of Kish tables is that they require the eligible individuals
to be given a serial number prior to the selection, in addition to their standard ID codes. The co-
existence of two different numbering systems for the same person may confuse the interviewer,
and is avoided in the LSMS method.
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The procedure is simple but requires careful training of the interviewers.
They should scan the list of ID codes one line after the other, always from left
to right, crossing out all the numbers that are rejected and circling the number of
the first person who qualifies. This was not made clear at the beginning in CMte
d'Ivoire, where at least one of the interviewers always searched for code 02
(usually the head's wife), and circled it without considering other women's IDs.

The process is verifiable by the supervisor, who can repeat the procedure
with the label stuck to each questionnaire. It can also be checked by the data
entry program.

The labels for all questionnaires in a survey can be quickly generated with
a personal computer. A complete program is not given here because it needs to
be adapted to specific circumstances as well as to the number of ID codes needed.
The production of a different random permutation for each sticker is done with
the algorithm presented in Figure 4.5.
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Chapter 5: Field Operations

Key Messages

* LSMS field operations are conducted by independent teams. Each team
is headed by a supervisor and composed of interviewers, a data entry
operator, and a driver. An anthropometrist may also be included to
record height and weight data and help complete the community-level
questionnaires.

* Each team works throughout one year, visiting two PSUs per month.
Each interviewer visits eight households in each PSU. Each household
questionnaire is completed in two rounds, with visits two weeks apart.

* Data from the questionnaires are entered into a computer between the two
rounds. If errors are detected, they are corrected immediately by actually
re-visiting the households.

* The supervisor controls the quality of the team's field work through a
variety of means that includes check-up interviews in some of the
households.

* Central supervision of the field teams is performed by the survey core
staff, composed of the survey manager, the field manager, and the data
manager.

The field operations for LSMS surveys face two major challenges: to
collect high-quality data and to make the information available for analysis
quickly. These goals have often been realized, thanks largely to the procedures
developed for field work. Since the first two LSMS surveys were conducted in
1985, field operations have evolved in response to changing technologies and to
differing conditions in specific countries. Certain basic features, however, have
remained relatively stable. Section A of this chapter describes recommended
LSMS field procedures. It is of interest to all readers. Section B describes how
to prepare for the field work. It will be of interest to those involved in planning
the field work for a survey; others may skip or skim the section.

A. Standard LSMS Organization of Field Work

Four-Week Interview Cycle

LSMS field operations are organized on the basis of four-week cycles,
which are spread over a 12-month period. In each four-week cycle, the field
team completes the interviews for the sample households in two of the sample
clusters (localities). The data entry operator works on the computer installed in
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the team base office, while the rest of the team travels between the office and the
two locations.

The household questionnaire is divided into two parts, or 'rounds," which
are approximately equal in interview time. In the first week of the cycle, the first
round of interviewing is completed in locality A. During the second week, the
first round of interviewing is completed in locality B. The data from the first
round of the household interviews in locality A are entered into the computer
during the second week. Many common errors can be detected at this stage, as
will be described in Chapter 6. During the third week, the interviewers return
to locality A to carry out the second round of interviews. They can also correct
any errors found in the first round of data. The data entry operator, meanwhile,
enters the data from the interviews in locality B. During the fourth week of the
cycle, the interviewers return to location B. They complete the second round of
interviews and make any corrections needed on the first round. The week-by-
week activities of the team members are summarized in Figure 5.1.

During the first visit to the household, the interviewer fills in the roster
section and tries to schedule interviews with all of the people who should be
respondents for the other modules in the questionnaire. For the sections that
pertain to individuals, such as health, education, employment, and so forth, the
interviewer tries to interview in person each household member who is 7 years
or older. The adults who are the most responsible for young children respond on
their behalf. Usually the interviewer will try to go through the roster in all
households in the first day or two in the locality. On these first visits, some of
the mini-interviews may be done if it happens to be convenient to the
respondents. But more often a series of mini-interviews will be set up during the
remainder of the week. For sections of the questionnaire that pertain to part or
all of the household, such as household purchases, farming activities, and housing
quality, the person best informed is determined during the round one interview.
Then an appointment is made to interview that person in round two.

In each mini-interview the interviewer will go through all pertinent
modules in the order they appear in the questionnaire. Thus the first week's
interview with the woman of the house would cover her health, education, labor
activities, etc. Then, if she had a child under the age of 7, the interview would
proceed with the appropriate modules for health, education, child health, etc. with
the mother responding for the child. Then, possibly at a different time or on a
different day in the first week, the interview with a teenage member of the
household would take place. In the second week in the locality, the woman of
the household might be interviewed again for the consumption modules.

This practice raises data quality in several ways. First, since the person
best qualified to answer each part of the questionnaire is interviewed, inaccurate
responses are avoided. Second, the whole survey, which can take three or more
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Figure 5.1: Weeldy Activities of the Field Memberse

Team mefmbers

lik.tyl _____

Supervisor Interviewers Anthropometrist Data entry operator

A 1 Introduces the team Conduct round one Weighs and Corrects inconsistencies
to local authorities in all households measures and enters round two data

individuals in from previous locality
2 Selects households or locates all households
households selected previously

3 Contacts selected households and
determines replacements if needed

4 Observes one interview
per interviewer

5 Verifies that questionnaires
are complete and encodes
items if needed

6 Re-interviews randomly selected
households

7 Collects community-level data

8 Gives completed questionnaires
to data entry operator

9 Reviews printouts of round
two from previous locality

2 B 1 to 8 (same as week 1) Conduct round one Weighs and Enters round one
in all households measures data for locality A

9 Reviews printouts of individuals in
round one, Locality A all households

3 A 1 to 8 (same as week 1) Conduct round two Weighs and Enters round one
in all households measures data for locality B

9 Reviews printouts of selected
round one, locality B Correct round one individuals

errors detected by
data entry program

4 B 1 to 8 (same as week 1) Conduct round two Weighs and Corrects inconsistencies
in all households measures and enters round two

9 Reviews printouts of selected data for locality A
round two, locality A Correct round one individuals

errors detected by
data entry program

hours in each household, is broken into a series of more manageable mini-
interviews that usually run no more than 30 minutes. Respondent fatigue is thus
minimized. Third, since the mini-interviews are scheduled according to the
respondents' convenience (within the week in the locality), the refusal rate is also
minimized. Fourth, the period between the two interviews bounds the recall
period for many of the questions on consumption, which minimizes one kind of
recall error.

43. Adapted from Ainsworth and Munoz (1986).
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The actual length of the interview varies widely from one household to
another and between countries. The difference between countries depends on the
length of the questionnaires used. Within countries, interview time varies
depending on the number of people in the household and the number of different
household activities. For instance, the agriculture module is only given to
farmers and the module on household enterprises only applies to the self-
employed; likewise, the health section can take a few seconds or several minutes,
depending on whether the respondent has been sick recently. However, given
that interviewers generally need to visit each household several times, it is more
useful to evaluate interview time (and consequently interviewer productivity) in
terms of "households per week" or "households per day" rather in "hours per
household." With the standard LSMS setup, interviewers are expected to
complete eight half-interviews per week - an average of two half-interviews per
day. (The term "half-interview" refers to the splitting of the questionnaire into
two rounds of approximately equal length).

The LSMS field organization offers several powerful advantages. First
and perhaps most important, it raises data quality. The concurrent data entry
makes it possible to correct mistakes while interviewers are still in the field.
Spreading the interviews over a full year also makes it possible to use a small
number of field teams. With a small number of teams, training can be
centralized. This helps ensure that all field staff receive the same instructions.
Each interviewer conducts many interviews and thus becomes more adept than in
surveys that rely on larger teams. Using a small number of teams also makes
their close supervision by the central office possible. Perhaps more important,
it makes management easier. It is difficult to imagine that the quality would
remain as high with hundreds of teams as with a handful.

Second, the concurrent data entry also makes the whole data set available
for analysis just days or weeks after the final interview. Thus the goal of the
timely availability of the data is accomplished. Third, the year-round field work
ensures that estimates derived from the whole data set will not be subject to
seasonal biases, an analytic/measurement advantage. Fourth, since each team
must be equipped with a vehicle and computer, having fewer teams lowers
overhead costs.

There are a few disadvantages to the LSMS field organization. For one
thing, the field workers need to be highly competent. Often they command high
salaries partly because of their high skill level and partly because of the hardship
of continuous travel. For statistical agencies with permanent interviewers who
work on a series of surveys that have a short field work period, the LSMS teams
may seem outside the mainstream and the wage differentials may be difficult to
accept. Also, frustration is often expressed that the lead time between the
decision to carry out the survey and the availability of data is extended by the
long period of field work. Although LSMS surveys are usually able to produce
preliminary results after the first six months of field work, the delay is sometimes
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of real concern. However, given the usual record of long lags between the end
of interviewing and the availability of data, the total lead time for LSMS surveys
remains better than the average for national household surveys of similar
complexity, even with the long period of field work.

Composition of Survey Staff

The key headquarters staff includes the survey manager, data manager,
and field manager. These are the minimum requirements. In most countries this
base structure must be strengthened by appointing a deputy data manager and a
deputy field manager, and sometimes it is useful to employ a secretary and a
bookkeeper. The need for a bookkeeper will be greater where financing is being
provided by more than one agency or where substantial procurement will take
place.

The LSMS core staff should be organized to work together as a team,
with the survey manager being the only head during the entire preparation stage
instead of having individuals respond to separate divisions in the data collection
agency. This is especially important - and sometimes hard to achieve - in large
national statistical agencies that are organized under the traditional departmental
structure with a census department, a household survey department, a data
processing department, and so forth. If the LSMS is designed as a permanent
effort, rather than a one-shot exercise, the statistical agency may decide on a
different managerial structure once the survey has become a routine activity.

In cases where rather than having the core team report to a single head of
the LSMS survey, each person reports to the head of department (for example,
the data manager to the head of the data processing department, the field manager
to the head of the surveys department, etc.) it is exceedingly difficult to ensure
that the numerous details all get done in time to dovetail with each other. And
often tasks fall between the cracks altogether. The most recent case of this in
LSMS experience is in Tunisia. Although they had planned to use full LSMS
field work techniques, in fact at the time of this writing, the survey has been in
the field for two months and the computers are still stuck in customs, the data
entry program is not finished and data entry operators have not been trained.
This probably has multiple causes, including a lack of conviction that concurrent
data entry is worthwhile, but clearly the fact that arrangements for field work and
data management were not coordinated by a single team was critical to the failure
to realize the original plan.

Each of the LSMS field teams is headed by a supervisor and usually
includes two interviewers, a driver with a car, and a data entry operator. This
standard setup has been used in Cote d'Ivoire, Peru, Ghana, Mauritania, and
Tanzania and elsewhere. In some countries local conditions have dictated changes
in the composition of the field teams:
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If the survey is to collect weight and height data for the household
members then a specialized technician - the anthropometrist - may be
included in the team."

When a team has to work mainly in large urban areas, a third interviewer
may sometimes be added. This allows for additional interviews to take
place at a low marginal cost.45

Cultural constraints in certain countries may require that an adult must be
interviewed by someone of the same sex. This was the case in the
Pakistan LSMS. Since it would likewise not have been appropriate for a
female to travel alone with several men, each team had two female and
two male interviewers. The female interviewers also served as
anthropometrists.

Duties of Survey Team Members

SURVEY mANAGER. The survey manager should have decision making
authority. This person coordinates the questionnaire's design, maintains com-
munication with the technical assistance suppliers and data users, sets up the
activities leading up to the survey in liaison with the existing statistical structures,
and manages the implementation of the survey itself, and ensures that data
documentation and dissemination procedures are put in place.

44. The LSMS's practice of using a special team member for anthropometry rather than assigning
this task to the interviewers developed in part for reasons specific to the first countries where the
surveys were done and that may be not persuasive in other countries. If anthropometry is assigned
to the interviewers, then the logistics of whether to have one set of equipment or two, how to
avoid carrying it around more than necessary, how to arrange adequate training and the like, need
to be worked out but should not be insurmountable. Also, since the anthropometrists often
provide a good deal of assistance to the supervisors in helping administer the community and price
questionnaires, their elimination may have repercussions for the total work load of the supervisors
which would need to be considered.

45. The only additional cost is the third person's salary and travel expenses. No extra
supervisors, data entry operators, cars, or computers are needed. One obvious disadvantage of
the larger team is that supervision is somewhat diluted. The cost/benefit tradeoff of increasing
the size of the interview team is, however, also affected by the sample design and cluster size.
Normally all team members need to work in the same location, where households will tend to be
similar. Thus the marginal value in the accuracy of the estimates gained from adding an
interviewer to an existing team and location will be lower than from using the extra interviewer
in a different location. For instance, three teams of two interviewers working in three clusters
would provide more accurate estimates than two teams of three interviewers working in two
clusters. However, in big cities it is possible to have the three interviewers work in different
clusters and still be within reach of the team supervisor. This requires selecting more clusters in
the first sampling stage and fewer households per cluster in the second. Alternately, the number
of days spent in each cluster might be reduced.
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DATA mANAGER. The data manager designs and develops the data entry
program and has input into the data entry aspects of the questionnaire design.
This person writes the data entry manuals, selects and trains the data entry
operators, prepares the data bases for analysis, and helps prepare tabulations and
graphs for the first statistical abstract.

FIELD mANAGER. The field manager designs and supervises the sampling
procedures and the household listing operation, and is responsible for preparing
the pilot survey and the field test. This person also designs the field operational
procedures and the field manuals and is responsible for selecting and training the
field staff. When the survey is fielded, this person implements the central
supervision of the teams. This includes reviewing the various written supervision
instruments described below and occasionally conducting the same kind of
observation and double-checking of interviews as the field supervisors.

SUPERVisOR. As the primary person responsible for the quality of
information collected in the field, the supervisor is the most important member
of the field team. The supervisor's main responsibilities include:

D OVERALL FIELD SUPERVISION, COORDINATION, AND MONITORING OF DATA
COLLECTION ACTIVITIES. An important part of this task is coordinating
the work of the anthropometrist and interviewer in each household and of
the male and female interviewers when staff of both genders are needed.
This is particularly important when an exchange of questionnaires between
them becomes necessary. In addition, the supervisor may on occasion
have to assist the interviewers in locating households and ensuring their
willingness to respond to the survey. If necessary, supervisors will select
replacement households in line with criteria determined for the survey as
a whole by the central managers.

* PUBLIC RELATIONS. The supervisor should establish contact with local
authorities in each area visited by the survey, and deliver letters of
introduction, specially prepared brochures, and any other materials and
information that might be necessary to ensure their cooperation.

* PREPARATION OF THE QUESTIONNAIRES. The supervisor must copy the
household number and the name of the household head onto each
questionnaire before giving it to the interviewers.

* COMPLETING THE COMMUNITY-LEVEL QUESTIONNAIRES. When the task
cannot be delegated to the anthropometrist, the supervisor must complete
the community, price, and facility questionnaires. For the community
questionnaire, part of the information is derived by observing the place
and recording aspects actually experienced by the teams (e.g. the
condition of the roads or the distance to the nearest large city). Other
data must be obtained from knowledgeable people in the locality, such as
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mayors, village elders, police chiefs, and so forth, For this part of the
questionnaire, the supervisor has a great deal of discretion over whom to
choose as respondent.4"

For the part of the community questionnaire or the facility questionnaires
pertaining to local schools and health facilities, the supervisor must
identify which schools and clinics to include and then interview the
headmaster and clinic administrator or their delegates.

For the price questionnaire, the supervisor determines which markets or
shops to visit and fills out the price questionnaire. The supervisor
explains to the vendor the purpose of the survey and gathers price
information in an interview. The interviewer does not bargain for the
goods.47 Most food and some non-food items are weighed as well. The
full instructions for the price questionnaire used in the Kagera Health and
Development survey are given in Annex IV.

* MONITORING, REVIEW, AND EVALUATION OF THE QUALITY OF FIELD
TNTERVIEWS. The supervisor is expected to routinely observe interviews
without advance notice to the interviewer. The supervisor should give
immediate feedback based on established criteria for evaluating
interviewers. The supervisor uses the "Interviewer Evaluation" form
provided for this purpose. (Examples of this form and information on
how it is designed are provided below).

3 QUALITY CONTROL OF COMPLETED QUESTIONNAIRES. Once data are
collected for each round of the survey, the supervisor should check that
the interviewer's writing is legible, skip patterns were followed, and the
instructions in the questionnaire were followed. The "Questionnaire
Verification" form is used to record the information from the quality
check. (See below for more details on the design of the form.)

46. In contrast the SDA community survey handbook (Wold, 1995), recommends using group
interviews where the group is meant to include representatives of different sub-groups within the
community (men and women, poor and better-off, different ethnic groups). Two interviewers are
used in such cases, one to lead the discussion and another to record the results.

47. Since it is generally true that outsiders will have to pay higher prices than local residents
where bargaining is the norm, the question arises as to whether this procedure for gathering data
results in accurate prices. The reader must remember, however, that in the small towns and
villages where the procedure is most often used, the news of the survey team's arrival will
probably have already spread and been commented on. Thus the social context of the transaction
is different than if someone from the capital city arrived and just wanted to buy some food for his
own consumption. The SDA community survey handbook (Wold, 1995), nonetheless recommends
using one of three alternate procedures: hire local residents to conduct the price survey, interview
a community group, or gather price information on the household questionnaires.
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* CHECK-UP INTERVIEWS. The supervisor should also revisit randomly
selected households in each location to verify that the interviewers have
visited the household and to cross-check some of the information provided
by the household. The results are recorded on the "Check-up Interview"
form (see below).

* CHECKING THE DATA ENTRY PRINTOUTS. The supervisor should compare
the printout with the data on the questionnaire and should check errors in
data that were detected by the data entry program. Either the supervisor
or one of the interviewers should revisit the household, if possible, to
correct the errors.

* MANAGEMENT OF PERSONNEL, EQUIPMENT, AND VEHICLES. The
supervisor is responsible for managing the team's support staff (i.e., the
data entry operator and the driver). The supervisor should ensure that the
staff work efficiently to provide efficient and trouble-free data collection
and be responsible for the proper handling and care of computer
equipment and vehicles. In certain cases the supervisor may be also be
responsible for managing the team's finances, including the monthly
payroll of salaries and bonuses.

* EXCHANGE OF INFORMATION BETWEEN CENTRAL SURVEY STAFF AND

FIELD TEAMS. As the main channel of communication, the supervisor sees
to it that any advice or instructions from the central management staff is
relayed to and followed by the field team and that the central staff is
regularly informed of the progress of data collection.

In order to manage the field work effectively, the supervisor must have
a thorough understanding of the tasks required of each member of the team. The
supervisor should be able to respond to specific interviewing problems that may
arise in the field and may on occasion need to perform interviews personally if
any of the team's regular interviewers falls ill or becomes otherwise unavailable.

INTERVIEWERS. The interviewer's main responsibilities include:

* ESTABLISHING CONTACT WITH THE HOUSEHOLDS. With the help of the
supervisor, the interviewer must first introduce him or herself to each
household and explain the survey's objectives and methodology in simple
terms. The interviewer should explain that the household was selected at
random, along with many other households in the country, to help
planners understand the people's living conditions. It should then be made
clear that the survey is not concerned in any way with taxes and that all
information will be kept confidential.

* SELECTING INDIVIDUAL RESPONDENTS. The interviewer should complete
the family roster, determine who the members of the household are, and
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agree upon a convenient schedule for interviewing individual household
members. The interviewer should try by all means to interview each adult
member personally, if possible in private. This may require visiting the
household several times during the survey period or going to the farm or
place of business of the respondent.48

* CONDUCTING THE INTERVIEWS. The interviewer should conduct the
interview in accordance with good survey practice. For example, they
should be polite but exhibit a neutral attitude toward whatever answers the
respondent gives. They should respect the wording on verbatim questions
and follow the flow dictated by the skip pattern, without any variation.

* PROBING. Probing for responses may be necessary, either because of
explicit instructions in the questionnaire (such as when looking for
secondary activities or establishing the list of crops grown by a farmer),
or in order to help respondents when they cannot answer exactly. The
latter may be necessary, for instance, to obtain approximate amounts spent
on certain budget items or to record approximate birthdates. As said
before in the chapter on questionnaire design, approximate answers are
always preferable to "don't knows." For the recording of dates,
interviewers are usually provided with a calendar of events (see Figure
5.2).

ANTHROPOMETRlIs7. The anthropometrist is responsible for measuring the
height and weight of designated individuals. In the most ambitious LSMS
surveys, all individuals will have their weight and height measured. In other
countries some subset, often children under the age of five or children and their
mothers, will be measured.

On the first trip to the cluster the anthropometrist tries to weigh and
measure everyone for whom anthropometric data are to be gathered. The heights,
weights, and ages are input with the rest of the data. The data entry program will
flag observations whose combination of height, weight, and age is unusual (more
than three standard deviations from the established norms).49 The program will

48. In marketing research surveys, where usually just one person is selected to answer a few
questions in each household, it is generally accepted that at least three attempts to personally
interview that person should be made, at different dates and times, before abandoning the
household or accepting a proxy response. LSMS interviewers, who generally have to spend
two weeks in each locality, should be still more enterprising in getting their person.

49. The norms used in the data entry program are based on those used by the World Health
Organization.
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Figure 5.2: A Calendar of Events

A calendar of events is a list of important milestones likely to be commonly remembered. Calendars are typically done in two formats. One gives a great deal
of detail for the five years preceding the survey. It is used to place accurately the month of birth of young children. Accurate measurement of thir ages is
required to accurately judge their nutritional status. A hypothetical example of such a calendar is shown here. Further guidelines for constructing and using
such calendars are given in UNNHSCP (1986b). Less detailed calendars covering longer time periods can be used to establish the age of adults. The calendar
used in the Kagera Health and Development Survey is shown in Annex V.
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also randomly select a portion of individuals in each household (usually 20
percent) to be remeasured as a check for measurement error.

During the second visit to the cluster, the anthropometrist will weigh and
measure anyone missed the first time and will remeasure the individuals indicated
by the data entry program. For individuals measured twice, the measurements
are compared by the data entry program. Significant differences are flagged so
that the anthropometrist and supervisor will be alerted that there may be a
problem in the quality of measurements.

The anthropometrist may also be assigned to help collect information for
the price, community, or facility questionnaires.

DRIVER. The driver not only provides transportation from the regional
base to the location itself, but will help ferry team members to the various
households, farms, and markets they may need to visit. When these are spread
out and the supervisor, both interviewers, and the anthropometrist all need to visit
two or more places in one day, the driver will be kept very busy.

DATA ENTRY OPERATOR. The data entry operator enters the data from each
round of the interviews on the week following data collection. This person
revises all errors and inconsistencies flagged by the data entry program, corrects
those that are an outcome of his or her own mistakes or omissions, and produces
printouts with the rest of the errors so that they can be reviewed by the supervisor
in time for corrections to be made in the field.

Team logistics

A sufficient initial stock and a steady supply of survey materials and inputs
should be ensured for all field teams throughout the whole survey period. The
list of materials includes obvious items such as questionnaires, pencils, and
erasers, less obvious ones such as diskettes, clipboards, and briefcases, and a
myriad of country-specific items ranging from raincoats to camping stoves.

The elements that have proven hardest to manage in all countries are fuel,
oil, and everything related to car maintenance. Probably the best solution is to
provide a cash revolving fund and make the supervisor accountable for it. This
may be hard to do in the more bureaucratic statistical agencies.

Complexity of LSMS Field Operations

One of the main reasons why countries considering whether to do an
LSMS survey decide not to do so, is that the field work seems too intimidating.
Reading this chapter might even reinforce the impression that the field work is
difficult because there are so many details to get right. The intent is, of course,
different. All surveys require getting myriads of details right, and at the right
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time. We hope that by providing guidelines and examples here we can make it
easier to plan for and carry out a survey.

The reader should further note that while some aspects of LSMS field
work procedures are new, many others are not. The LSMS surveys have,
however, been unusually vigorous in implementing quality control procedures.
For example, the job description of survey supervisors in all sorts of surveys
around the world includes the notion of check-up interviews. But in practice this
is done far too little - the ratio of interviewers to supervisors is too high, the
distances involved too great, access to vehicles too limited, and the importance
of the task deemed too low. The LSMS surveys, in contrast, have low
interviewer to supervisor ratios, supervisors that travel with the interviewers, a
set standard for the number of interviewers that must be checked, forms to note
results from the checks for feedback to the interviewer, and a mechanism to
verify that the check-up interviews are in fact done.

There is no denying that LSMS surveys are complex and demanding. But
the difference between what LSMS surveys require and what should be done to
guarantee high quality data from other surveys is not so large. Indeed, often it
is less than the difference between what should be done for the other surveys and
what is done. Thus the reluctance to undertake an LSMS may not be due solely
to its inherent complexity, but partly to its adherence to high standards.

Alternatives to LSMS Standard Field Procedures and Their Implications

Most countries that have implemented LSMS surveys have not traditionally
used the mobile field team organization for field work. Indeed, many countries
considering an LSMS are reluctant to undertake such major changes in their
procedures. This section therefore discusses the implications of common
alternative systems of field work.

SHORT, IAfENSE PERIOD OF FIELD WORK. In the traditional setup used by
many statistical agencies, the interviews are conducted during a shorter period
(usually one to three months), rather than spread throughout a year. This
requires using a large number of interviewers for each survey. In some cases the
interviewer staff is permanently employed, and their time allocated to a series of
different surveys during the year. In other cases, the permanent staff is very
small and new, temporary interviewers are recruited for each survey.

Besides the fact of it being familiar to statistical agencies, this organiza-
tional setup presents certain advantages, especially for conducting single-purpose
surveys with simple questionnaires. It can reduce the period during which the
survey is in the field and provides a massive number of completed questionnaires
in a short period of time. Also, in circumstances of high inflation, concentrating
all interviews in a short period may be the only way of obtaining expenditure data
that are comparable across households.
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This system of data collection also has some serious disadvantages, which
are especially worrisome in the case of complex surveys such as the LSMS.

First, it is very difficult to provide uniform training of good quality to a
large number of field operators. Training in such cases often must be done in
batches, which entails the risk of giving different instructions to different
interviewers. Sometimes, the same trainers go to different regions to provide
training to different groups of interviewers. Often this is not practical, so central
trainers train other persons who then provide training to local groups of
interviewers, which makes uniformity even more difficult to achieve. These
problems will be especially acute when temporary interviewers are used.
Furthermore, the interviewers never get very experienced with the questionnaire.
In the typical LSMS set-up, each interviewer would be responsible for
interviewing 320 households. In contrast, in one recent survey with purposes
similar to the LSMS', the number of interviewers used was so large that on
average each conducted only twelve interviews, fewer than an LSMS interviewer
would do in the first two weeks in the field.

Second, it is also hard to implement effective procedures for supervising
the interviewers. Even when this is done, problems can be detected, but seldom
corrected opportunely. Moreover, this approach is often (though not necessarily)
associated with high ratios of interviewers to supervisors, say five or ten to one,
which compounds the difficulties in providing adequate supervision.

Third, this scheme makes it almost impossible to integrate coding, data
entry, and data editing with field operations. These are designed as independent,
ex-post facto activities, either with classic batch techniques (i.e., straight data
entry followed by a series of editing programs) or with programs that check the
quality of the data as they are entered. This serious disadvantage of short,
intensive surveys is shared by other departures from the standard LSMS setup,
and is explored in more detail below.

USE OF A MASTER sAMPLE. The so called master sample is the other
common method of organizing field work. A master sample is a large number
of clusters (usually several hundred), which are selected by the statistical agency
at one moment (generally just after the census) and for which updated household
listings are maintained, in order to select from that pool of households those to
be interviewed in each survey. Often, arrangements are made for a resident in
or near each cluster to became the interviewer for all surveys for the years until
the next census.

This setup has many appealing features for a country that expects to
conduct a program of household surveys over several years, the most obvious
being the economies of scale it provides to the survey sampling component. It
is not necessary to select a new set of clusters for each survey, nor to conduct a
household listing operation each time. Another advantage is that travelling costs
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are reduced, because each interviewer only has to move within the relatively
small area of his or her own cluster. Finally, for continued surveys, the concept
of a master sample lends itself easily to various strategies for gathering panel
data.

For complex surveys such as the LSMS, however, the master sample
presents certain inconveniences. The first very serious one is that it is virtually
impossible to give to hundreds of interviewers the kind of intensive, uniform
training that is required by the LSMS. Even in the unlikely event that gathering
them all for one month (and finding enough trainers, etc.) were possible, that
would entail travel and lodging costs large enough to annihilate the savings gained
from their immobility during the survey done until the next census. Another
inconvenience is the difficulty of maintaining effective supervision of the
interviewers. The latter can only be done if supervisors are made to travel
extensively, which would again erode the benefits of having static interviewers.
Third, it can be difficult to arrange for concurrent data entry since the interviews
are so dispersed.

It is sometimes mentioned as a benefit of master samples that interviewers
will become familiar with the households to be interviewed, which may minimize
non-response. This feature, however, is more of a disadvantage than an
advantage because answers given to acquaintances are essentially unreliable.5'

OAE-ROUA iNEERVIEWS, wiTH MOBILE DATA ENRY. The Nepal LSMS
(which began in June 1995) is faced with significant obstacles in implementing
standard LSMS procedures. These are caused by difficult access to most parts
of the country. The average time to reach each locality is expected to be about
two days (each way), with cases of five days or more being not uncommon. In
addition, most travel has to be done by foot, so that interviewers have to carry
with them all the necessary equipment and survey materials. An added
complication is that electricity is rarely available, except in Kathmandu and a few
other cities.

Obviously, the standard LSMS setup of two visits to each household, two
weeks apart, could not be implemented under these conditions. Instead, the field
teams visit each locality only once and spend there the necessary time to complete
the questionnaires for all households. Instead of staying at a regional office, the
data entry operator travels with the rest of the team and enters the data from the
questionnaires onto a portable computer while the team is still in the locality.

Though the localities to be visited by each team in the year were arranged
at random, the teams will not always go back to their regional headquarters in

50. In market research suveys interviewers are indeed instructed never to interview persons
they know beforehand if they happen to be selected in the sample.
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between localities. If two localities that have to be visited serially happen also
to be close to each other, the team may proceed directly from one to the next.

Using the mobile interview teams required solving two further problems.
The first is ensuring a good level of central supervision of the field teams. This
will require spending greater time and money to get to the remote areas than
would be necessary elsewhere. It will also require finding the field team's exact
location once the central staff get to approximately the right location. Since the
field teams do not report to the base office on such a regular schedule as in the
standard set up, this may require some extra trekking or detective work.

The second problem was how to operate the data entry computer without
access to electricity, sometimes for weeks at a time. The option selected was to
provide each team with a set of solar panels, high-performance batteries, and
other electric equipment. In addition to the electric paraphernalia, the teams have
to transport the computer itself, the printer and a sufficient supply of paper,
diskettes, and so forth. The advantage is that this will allow proven field and
data entry procedures to be used with only minor modification. The
modifications that are being made relate mostly to reducing the amount of paper
used in the supervision and data management process, in order to reduce the
weight that has to be carried around. The main disadvantages of this approach
to mobile data entry are the risk of something going wrong with such an elaborate
setup and the weight the teams will have to carry. As this manual is going to
press (in fall 1995), no major problems had been detected.

ENHANCING AN ExJsTJNG SURVEY BASED ON LSMS ExPERIENCE. In some
countries, the lessons from LSMS experience are being used to enhance an
existing survey rather than to start a completely new survey. In this subsection
we make some general observations about issues that occur in the enhancement
process. Then we describe the enhancements carried out or planned in Indonesia
and Bangladesh.

An enhancement program can involve either one or several aspects of a
survey: the questionnaire, the sample, the field work techniques, and/or the data
management. Conceptually it is very straightforward to add modules to an
existing survey to move it toward the integrated content of an LSMS. However,
as the total complexity and length of the questionnaire grows and begins to
approach that of the full LSMS, it will become increasingly important to ensure
that the quality control mechanisms are able to cope with the new requirements.
This will probably involve adopting some or all of the LSMS field work and data
management techniques.

It is also straightforward to think about enhancing the field work and data
management techniques independently of the questionnaire. Enhancements of the
field work and data management will, however, generally require more
management commitment to implement than those that pertain only to the
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questionnaire. The field work involves a much larger number of people and more
fundamental administrative and management systems than the design of the
questionnaire. Thus the consensus that enhancement is necessary and beneficial
will need to be held by a wider group of people. Some of these may initially feel
threatened by the closer quality control or change in job description that may be
implied.

Enhancement programs are often harder to carry out than entirely new
surveys. Sometimes the opposition to changing procedures is greater for an
established product than for an "experimental" survey. Enhancement programs
may require significant creativity and managerial oversight to blend the old
procedures with the new in an appropriate way. There is also a tendency to
provide inadequate financing and supervision for enhancement programs, since
they do not lead to a "new' product.

In Indonesia, the SUSENAS survey was to be reformed in 1991 (for a
fuller discussion of the reforms, see World Bank, 1993). The SUSENAS
questionnaires have had a core and a rotating module design for many years. The
core is administered annually and the rotating modules are alternated. The field
work is organized along a master sample principle, with a very large permanent
field staff (on the order of 2000 interviewers). Before the reform, the sample
was representative at the province level, with about 64,000 households in the
sample.

One element of the reform plan was to refine the way the core and
rotating modules fit together. In particular it was desired to include a measure
of consumption in the core rather than as one of the periodic rotating modules.
Other indicators that it was desired to measure annually, or that were needed for
the analysis of the information in the various core modules, were also moved to
the core. The second element of the reform was to produce results representative
at the district level, for which about 200,000 households would be interviewed.

The increase in sample size was achieved by reallocating the time of the
permanent interview force away from other tasks to spend more time on the
SUSENAS. Their annual quota of interviews for the SUSENAS moved from an
average of about 30, to an average of about 100. Fundamental changes in the
field work, supervision, and data entry techniques were not contemplated. Thus
it was necessary to devise a consumption module that would not radically shift the
balance between the core and rotating modules in the overall burden of field
work.

To achieve the goal of collecting more useful information without having
to revamp field work procedures, a carefully controlled experiment using alternate
formulations of the consumption modules was carried out on samples large
enough to be statistically meaningful. The statistical comparisons of the resulting
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measures of consumption suggested that a relatively short consumption module
could be used to gather information of acceptable quality.

There are several features to note from the Indonesia experience. First,
the scientific rigor of the experiments that preceded the reformulation of the
questionnaire was unusually high. This reflected a very strong management
commitment to the reform process. Second, because the field work and data
management procedures were not fundamentally changed, there were relatively
few technical or political difficulties in implementing the reform program, which
proceeded rather smoothly.

In Bangladesh, the starting point in 1995 was the Household Expenditure
Survey (HES), a classic household budget survey that had been in existence for
almost two decades. The questionnaire content was standard for a budget survey.
A master sample approach was used, with interviewers coming from the
approximately 400 thana (county) level offices. A detailed daily diary system for
recording household expenditures was followed. Data entry was ex post facto and
centralized, with data editing in the traditional sense. The enhancement plan was
as follows: In terms of survey content, a new community module and a module
on education were to be added to the questionnaire used in previous HES rounds.
An LSMS-type data entry program was to be developed and data entry was to be
carried out at a regional level (26 offices nationwide). Apart from the LSMS-
type components, core interviewer training and supervision procedures were to
remain unchanged.

Recognizing the long tradition of household surveys in Bangladesh, a
central objective of the enhancement program was to emphasize ownership by the
Bureau of Statistics. Accordingly, management of the surveys and design of the
new questionnaires remained largely the responsibility of the Bureau of Statistics
and local experts, with technical expertise provided as necessary by expatriate
consultants. This objective also dictated to an extent the desire to limit changes
so as to keep them manageable.

At the time of this writing, the enhanced survey has only been in the field
for a month, so it is too early to judge the overall success of the program. Some
early lessons from the program are, however, worth highlighting.

The development of new questionnaires proved to be more time consuming
than expected, largely because of the lack of familiarity of the design team with
rigorous questionnaire design aimed at ensuring consistency and ease of
interviewing. Somewhat late in the planning process, it was also realized that a
Demographic and Health Survey and a labor force survey were planned for the
same year in the same clusters. In order to link the data files, it was therefore
decided to interview the same households for all three surveys, yielding a richer
data base than would the HES. However, since each survey had separate
managements, the capacity for coordination was limited and the fine tuning of
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questionnaires to simplify matching at the individual level or to avoid unnecessary
overlap in content was not possible. The coordination mechanism used was an
identical system of household identifiers across all three surveys. Also, to allow
capacity building and to limit the changes being made in field procedures in this
first contact with LSMS-type techniques, it was also decided to focus only on the
HES in terms of the quality control mechanisms of the field work, data entry, and
data cleaning processes.

The enhancements of the data entry program and survey logistics were not
easy to achieve. Despite detailed plans to the contrary, implementation remained
a serious problems. Particular difficulties were experienced with finalizing the
data entry program, ensuring that the data entry operators were sufficiently
trained, and the rest of the field staff sufficiently aware of the new method of
interacting with the data entry process. Within the first month of field work,
steps were taken to overcome these difficulties. New regional managers were
appointed, further functions were added to the data entry program to make it
more user friendly and self-instructing, and more training was arranged for data
entry operators. These remedial measures appear to be working. However, it
is clear that the level of management effort involved was underestimated by the
Bureau of Statistics, both to organize the new procedures and to fit the existing
survey management processes.

An important lesson from this experience so far is that the requirements
for successful implementation of an enhancement program can be even more
onerous than for the successful implementation of a new LSMS survey.
Management must be interested and committed to the program; they must also see
how it may or may not dovetail into existing procedures. A core team with
adequate management and logistic support must be put in charge of the survey.
Consultants should be used when needed for specific tasks, but cannot completely
substitute for the core team. Finally, field staff (interviewers, supervisors, and
data entry operators) must be adequately trained. They must know not only how
to do their specific task, but the quality control principles for the survey as a
whole, and how their roles fit into them.

THE EFFECTS OF IMPERFECT TRAINING AND SuPERVISION. Many of the
variations from the prototype LSMS organization of field work make it difficult
to achieve adequate training and supervision or concurrent data entry. We
therefore discuss the implications of these in turn.

A lively illustration of the importance of interviewer training and
supervision can be obtained from market research. Market research surveys are
more abundant than national surveys, occur in a much shorter time frame (days
or weeks instead of months), involve smaller budgets (thousands vs. millions of
dollars), and are subject to more immediate empirical, even painful, sanctions.
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Years ago in Chile, a multi-national company commissioned a market
study to assist them in deciding the best package for a product they sold. Due to
a restrictive schedule and budget and the sheer incompetence of the survey
planners, this study was neither supervised nor did the interviewers receive any
training. The data collected indicated a marked preference for a 2 kg. package
as opposed to the 1 kg. package that was available at the time. Important
strategic decisions were made, millions spent, and the product packaging was
changed. But this item, a perishable food product, spent months on the shelf in
its new packaging without selling.

An ex post facto evaluation showed that the culprit in this debacle was a
lack of supervision and training. As it turned out, the photo cards accompanying
the questionnaire had been applied incorrectly by certain interviewers, thus
skewing the collected data. The pictures on the photo cards were smaller than
the actual size packages, a fact that interviewers were supposed to indicate to the
respondents. Proper training would have stressed this point. Supervision would
have also detected the mistakes as they were being made and would have given
the firm an opportunity to have corrected them immediately.

This and many other anecdotes have been incorporated into the annals of
marketing lore, demonstrating that good supervision and training are an intrinsic
part of the terms of reference of serious market research. Since LSMS surveys
are so much more complex, the need for excellent interviewer training and
supervision is all the greater.

THE EFFECiS OF NOT INTEGRATING DATA MANAGEMENT TO FIELD
OPERATIONS. A common feature of the departures from the standard LSMS setup
seen so far is that they make it difficult or impossible to integrate data entry and
field operations. As explained before in this chapter, the standard LSMS uses
dedicated data entry operators and computers in each field team and organizes
data collection in two rounds to allow for the correction of inconsistencies by re-
interviewing the households in the field. Under other organizational schemes,
data entry may be forced to become a separate operation, usually performed in
a single location (or perhaps in a few centers), after field work is completed and
without actually re-visiting the households.

Even under these less than ideal circumstances, the use of data entry
programs that can check the quality of the information while it is entered
(sometimes referred to as "intelligent data entry programs") can improve the
quality and timeliness of the survey data sets. At the very least, a good program
should be able to detect many of the errors produced by the data entry operators
themselves and ensure that the data sets are "formally correct"; that is, that there
are no alphabetic codes in numeric fields, no out-of-format records, and so forth.

Furthermore, if the survey is conducted over a sufficiently long period,
data entry can be organized as an ongoing activity, conducted in parallel to data
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collection and with a minimum delay from it. In this case, an intelligent data
entry program may indirectly improve the quality of field work, by providing
early warning on the most common interviewer errors and allowing for corrective
measures to be taken while the survey is still in the field.

The Romania LSMS provides an example. There the survey used over
500 interviewers, each working in a different clusters throughout the year - the
master sample strategy. Because of the obvious difficulties of properly selecting
and providing uniform instructions to such a huge number of people, the first
month of the survey (March 1994) was expected to be a field test of field
operations and procedures, and the information collected was then to be excluded
from the survey data sets. However, even performing the necessary assessments
and defining the subsequent corrective actions would have been impossible if an
intelligent data entry program had not been available as was fortunately the case.
Data entry for the Romania LSMS was done in 50 regional offices during the
month following data collection and the resulting household files were sent to
Bucharest by modem for centralized tabulation and analysis. The printouts with
errors and inconsistencies were reviewed locally by regional supervisors who,
albeit unable to return to the households for corrections, could at least point them
out (opportunely to the interviewers so that the same mistakes were not repeated.

Thus, in Romania, decentralized, intelligent data entry both provided the
momentum for quality control and ensured that the same criteria were applied
consistently throughout the country. It is probably not an exaggeration to say that
the data entry program became the de-facto survey supervisor during the hectic
early days of the Romanian LSMS. While perhaps not an ideal system, the
Romanian survey found a way to preserve many of the principles of LSMS field
work within the very different framework of the master sample.

However, it should be borne in mind that only a real re-visit to the
household of the standard LSMS can ensure that the data sets are not just
internally consistent, but also reflect the reality of the field. It should be also
pointed out that the quality assurances provided by intelligent data entry are
complements, not alternatives, to the other supervision tools (interviewer
evaluation, questionnaire verification, and check-up interviews) that are described
in Section B of this chapter. These should be implemented and enforced,
regardless of the options adopted for data entry.

B. Preparation for Field Work

This section discusses the main features of preparation for field work,
other than designing the questionnaire or drawing the sample. Many of the data
quality control mechanisms rely extensively on the preparation for the field work.
Survey preparation is thus very important and should be given due time and
attention. Often there is the temptation to skimp on preparation in order to move
to the field too rapidly. This temptation should be avoided.
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Personnel

The survey's success relies on its staff. In this section we discuss some
of the criteria that have proved successful in recruitment for LSMS surveys.

* kTE SURVEY MANAGER should be a social scientist or statistician with a
grasp of the goals to be achieved by the survey. Often this person will
have a graduate degree in statistics, economics, or demography. At a
minimum the survey manager should have a lower university degree.
Since the supervisor will be expected to have a permanent dialogue with
top levels of the statistical agency and the sectoral ministries, as well as
to liaise with financing agencies, data users, and technical assistants, a
certain seniority is desirable.

* THE DATA MANAGER can be a systems analyst or senior programmer with
prior experience in statistical data management. However, as substantial
LSMS-specific data management skills will have to be transferred to that
person in any case, it is usually better (and easier) to look for an
economist or statistician with knowledge of computer programming
instead.

* THE FIELD MANAGER is usually a person from the statistical agency and
should have substantial managerial skills, inside knowledge of the
statistical agency, and experience in conducting household surveys in the
country. All members of the core staff (not just the data manager) should
be familiar enough with personal computers to use word processing
software and spreadsheets.

*F THE SUPERVISORS should have completed secondary education and -

within the possibilities of the local labor markets - some advanced
education, preferably in the social sciences or humanities. In several of
the LSMS surveys former primary school teachers have proved to be
excellent team supervisors. However, experience in managing people and
resources and the ability to foster teamwork are more important than
credentials.

* THE INTERVIEWERS should also have a good secondary education, but they
do not need to have pursued further studies. In fact, that may be a
disadvantage, as graduates tend to be more likely to abandon the survey
halfway through if they are offered a better or more interesting job.

* ITHE ANTHROPOMETRISTS should also have obtained a school leaving
qualification. However, it is not necessary, as tends to be assumed, for
anthropometrists to be nurses or other people with clinical experience.
Weighing and measuring children in the field is very different from
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weighing and measuring them in a clinic, and extensive training is needed
whatever the recruits' professional background.

Similarly, experience with computers is not an essential requisite for the
DATA ENTRY OPERATORS, but it is helpful if they have keyboard skills.
It is not difficult to learn to enter data and it is not necessary to
understand how a program works in order to use it successfully. It is
better, in fact, if the data entry operators are interested in the survey
rather than in computers; that way, when they note incorrect answers,
they are more likely to use the same terms as the questionnaire instead of
explaining the error in computer terms.

In some countries it may also be desirable that team members, especially
interviewers, be fluent in two or more languages. Moreover, it is best if the
interviewers in each team have complementary language skills so that between
them they can conduct all (or nearly all) the interviews themselves."1 In the
Peru 1985 survey, for instance, all field staff in the sierras were able to speak
either Aymara or Quechua (or both) in addition to Spanish.

Unless specific cultural or religious conditions dictate, there seems to be
no a priori reason for preferring male to female interviewers or vice versa.
There is some anecdotal evidence, however, that households are less likely to
refuse women interviewers. In the 1990 Peru (Lima only) survey, for example,
only female interviewers were used. Prior experience there had shown that it was
culturally more acceptable for female respondents to admit female interviewers
to their homes when the men were absent. Moreover, the survey was carried out
during a time of widespread terrorist activity and women were considered less
threatening. Even when male interviewers are used, anecdotal reports from
several countries suggest that females may find it easier to establish rapport for
the modules on fertility and child mortality. However, a comparison of results
from the CMte d'Ivoire LSMS (which used only male interviewers) and the
Ivorian Fertility Survey (which used only female interviewers) found basically the
same levels of fertility; the interviewer's gender was not shown to have any effect
on the reported number of children ever born. (Answers might have been
different for questions about sexual behavior or contraception).

Hiring good field workers is tricky. Obviously all team members must be
diligent, organized, and responsible. They should be enthusiastic about the
survey and good at establishing rapport with the community members to be

51. If interpreters are needed, they are usually other members of the household or community
members acquainted with the respondent. Though both the presence of a third party and the
fact that the interpreter is acquainted with the respondent violate some of the basic rules of
interviewing, this may be the only possible option for some interviews. Interviewers should be
aware - and be trained to avoid - a still more serious problem posed by a local interpreter,
which is a tendency to answer for the respondent.
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interviewed. Because it is often difficult to assess these characteristics in a short
job interview, LSMS surveys hire more field staff than will be required, usually
15 to 25 percent more. All the hires are trained. The rules are made clear to the
prospective interviewers from the very beginning: they will have to work hard,
including Saturdays and Sundays, in rain and snow, and with unusual working
hours. Anthropometrists must be willing to travel with heavy anthropometric
equipment. During the training period the candidates' work characteristics and
ability to establish rapport with interviewees is displayed and can be assessed
more accurately.52 Then, after the training period, a final selection is made.

Regular supervision that includes practical suggestions to practical
problems can be helpful in maintaining morale and professional standards. As
discussed in the section on the supervisor's duties, supervision abounds in LSMS
surveys.

Training

As in all surveys, good training contributes greatly to the quality of the
data collection effort. There are several types of training used for LSMS surveys.

* THE SURVEY MANAGER AND FIELD MANAGER are assumed to be
professionals already knowledgeable about surveys in general. Thus, the
only training they need is in the peculiarities of the LSMS survey. This
training occurs on the job as they prepare the survey in collaboration with
people familiar with the LSMS in other countries.

* For the DATA MANAGER, the training needs are usually more specific but
are also accomplished on the job. About two to four weeks of close
collaboration with people who have developed and applied integrated data
management techniques for other complex surveys are usually required.
Training is both theoretical and practical. The conceptual framework
includes criteria for survey data consistency, error levels (range checks
and consistency checks), design of a dictionary of variables, file
management for data entry and analysis, and questionnaire design
techniques for effective data management. The practical part of the
training consists of translating the questionnaire structure into a set of
linked data entry screens, graphically designing several of these screens,
and defining the most important range and consistency checks. Thus
during the training, part or all of the data entry program is prepared.

* SUPERVISORS. Some supervisors will be trained on the job, as they will
take part in the project from the early stages of field testing and will

52. Training more recruits than needed also provides a pool of candidates from which to draw
replacements if any member of the team must be replaced because of illness, poor
performance, or resignation.
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actively participate in preparations for the survey. However, some aspects
of the job should be presented formally, through training sessions and in
the supervisor manual. These include: LSMS objectives, sample design,
contents and design of the survey, structure of the interviews, community
questionnaires, structure of the management team, structure of the field
teams, quality control criteria, coding, and household replacement criteria.
One or two weeks should be allocated for this training.

* INTERVIEWERS AND DATA ENTRY OPERATORS. LSMS surveys normally
allow four weeks to train interviewers and data entry operators. A
general outline of these courses is shown in Figure 5.3 and detail for the
first day of training is discussed in Box 5.1. The training period for
LSMS surveys is much longer than for other surveys (which tend to
average less than one week) for two reasons. First, LSMS surveys have
made an unusual effort to reduce non-sampling errors and the training of
all personnel is key to this process. Second, the LSMS questionnaires are
far more complex than those of most other surveys, so more training is
required to achieve a given level of understanding. The training must
cover the basic structure of how to understand and use the questionnaire,
but it must go much further. In order to probe effectively, the
interviewers must thoroughly understand the economic concepts being

Figure 5.3: Interviewer and Data Entry Operator Training Program

Week Data entry operators Interviewers

Introduction to the survey. Introduction to the survey.
Introduction to personal computers General survey procedures. The
and printers. Unpacking the questionnaire. Definition of a
computer. Diskette Management. household. Theory of round 1

sections.

2 The data entry program. Field practice of round 1.
Presentation of round 1 data entry Trainees must conduct at least
screens. two observed interviews (one

urban and one rural).

3 Practice of round 1 (trainees enter Interpretation of the data entry
questionnaires completed by program error reports. Theory
interviewer trainees the previous of round 2 sections.
week).

4 Presentation of round 2 data entry Field practice of round 2
screens. Practice of round 2 data (trainees re-visit households
entry screens (candidates enter visited on the second week).
questionnaires completed by
interviewer trainees the previous
week). Inter-record checks.
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Box 5.1: Day 2 of a 7ypical Interviewer Training Session

The first day of training is usually taken up with introductions. There may be a formal opening
ceremony with big shots and benedictions, after which the trainers, core survey staff, and interviewers are
introduced. Finally, there may be an overview of the purposes of the survey, the role of the interviewer, and
the structure of the questionnaire.

Detailed coverage of each module wil usualy begin on the second day. The roster is usually covered
first. Though it is only one page long, and takes very little interview time, it usually receives a day or more
of training time. The definition of a household is essential to the success of the survey but may be easily
misunderstood, so it must be covered thoroughly. In addition, many of the features of the questionnaire and
of good interview technique are introduced at this time.

Each trainer has an individual approach, although obviously certain specific information always needs
to be covered. An example of one trainer's technique can be instructive. In this case the trainer begins by
giving the definition of the household. On the chalkboard or flip chart, the trainer sketches a simple household
with stick figures and balloons descnbing each member's name, age, relationship to other members, and so
forth. An overhead projector displays a copy of the roster page for a household; this is printed on a transparent
film so that it may be filed in with markers as the session proceeds. The trainer demonstrates filling in the
questionnaire, explaining in the process how to read skip codes, showing that instructions to the interviewer
are in capital letters and not to be read aloud, and so forth. The proper way to code answers is explained, as
is the need for legible handwriting. The meaning of each question is explained, along with any factors that are
important in achieving a correct answer. For example, the age variable is meant to record the number of
complete years that a person has lived, so that someone who is 35 and 9 months old would have a recorded age
of 35.

After the trainer has filed in the roster for the first person or two in the sample household, or even
for the whole first household, the trainer then has interviewers take turrs coming to the front of the room to
fill in a line in further examples. Eventualy, instead of having the examples sketched on the board, the
instructor begins to play the role of various survey respondents so that the interviewers have to extract the
information for the examples. To keep this section lively, the trainer may use a few props, such as hats, pieces
of clothing, or objects, to help the interviewers imagine they are speaking with people of different genders,
ages, and ethnic or economic backgrounds. As the interviewers catch on to the basic concepts, more
complicated cases are introduced - heads of household living away from home, children in boarding schools,
domestic servants, boarders, guests, and so forth. As a change of pace from the examples, a more formal
presentation is made on how to use the calendar of events to place ages. Calendar use is then included into the
examples. By the end of the afternoon, the class breaks into pairs and the interviewers request information and
fill out rosters for each other. The results of this trial run are discussed at the beginning of the third day.

Going into this kind of detail for every section of the questionnaire and providing interviewers the
opportunity to practice administering each section and to receive feedback requires a great deal of time. This
explains why the whole training takes four weeks.

There are several other things to note about training. First, it requires considerable preparation on the
part of the instructor, who must have concocted numerous examples that illustrate al possible complications.
The instructor should have thought out in what order to present material and have made up checklists that can
be used to verify that all the concepts implicit in the presentation, such as skip patterns and probing, have been
introduced. Second, the training is very interactive, with interviewers going to the board, interviewing the
trainer in front of the others, carrying out practice interviews with each other, and doing other exercises. This
is only possible if the group is kept smal - to 20 or 30 people. Third, the training wil be enriched by use
of as much audiovisual equipment as is practical in the setting. This wil require foresight in gathering the
materials required and doing a technical rehearsal far enough in advance of the training to solve any problems
that result.
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measured, especially in the labor activities, household enterprise,
agriculture and consumption modules.

* ANTHROPOMETRISTS. Anthropometrists should be trained at the same time
as interviewers and data entry operators. It is tempting to assume that
anthropometric training can be done in a few hours or days, because
measuring and weighing people seems to be such an easy thing. It is not.
Anthropometric training requires about two weeks (see UNNHSCP,
1986a) and it is best done at the same time as interviewer and data entry
operator training. It does not need to be coordinated so closely with the
training of the rest of the staff, but it can benefit from sharing some
common sessions on the survey's general objectives and methodology. Of
course, additional, specific training will be required if the anthropometrist
are to assist in completing the community, price, or facility
questionnaires.

Notice that the training programs for data entry operators and interviewers
are coordinated. When fine tuning the training program for a specific LSMS, a
common session for both interviewers and operators may be useful. This reflects
the importance of doing the actual required tasks as part of the training and the
fact that the work of all staff will be coordinated once the survey is fielded.

In order to ensure that uniformn criteria and instructions are conveyed,
most LSMS surveys strive for centralized training. This is also a reason to keep
the number of teams small. In CMte d'Ivoire, Peru, Ghana, and Mauritania, for
instance, all the interviewers could sit in one room. This becomes difficult with
more than 10 teams, as in Pakistan or Viet Nam, and parallel training sessions
are needed. This entails close coordination and monitoring of the different
lecturers. In more extreme situations such as the Romania survey, which
employs over 500 interviewers, decentralized training is the only possible option.
In these cases training must be done in two steps: A group of trainers is trained
first, so that they can later train others in different locations. All these factors
should be carefully considered when planning a course of training because of the
need for suitable rooms, audiovisual equipment, and so forth. Other logistical
arrangements for training include lodging and transportation for the trainees who
come from outside.

The training plan should emphasize practice interviews with households.
Indeed, in the plan shown in Figure 5.3, half of the time is taken up actually in
the field. This is the only way to discover whether interviewers are really
understanding what they are meant to learn. Not even practice interviews with
each other will be as useful. Moreover, the interviewers will at first be rather
shy with households and need time to get over that before the survey starts. Parts
of the practice interviews should be observed by trainers, their assistants, or
supervisors, to help detect where the interviewers are having problems.
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When planning the training, it is therefore important to select two
localities, one urban and one rural, that are close to the training quarters. The
survey planners and team supervisors should visit those places well in advance
and select (not necessarily at random) households willing to cooperate with the
survey in both places so that team members can interview them during their
training.

Depending on the number of field staff to be trained, the experience and
skills of the core staff, and language constraints, the training may be conducted
by the core staff, international technical assistants, or a combination of the two.
In C6te d'Ivoire and Ghana, training was done primarily by consultants and in
Peru primarily by the local core staff, with consultants acting as advisors on the
side. In Pakistan, where fifteen teams of six people (mostly non-English
speakers) had to be trained, a small team of local consultants was trained in the
afternoon by foreign experts in English; the next morning, each of these
consultants in turn trained a group of field staff in Urdu.

The data entry program should be close to its final form at the moment of
training, though fine-tuning and debugging are almost always necessary during
the training period because the data from the actual questionnaires completed by
the trainees reveals situations that were not foreseen during program development.

The importance of interviewer training can hardly be overstressed. In one
recent LSMS survey, one interview team decided that collecting data on wages
in kind and consumption in kind was double counting, so it stopped collecting
either! This team apparently understood neither the role of the questions in
analysis (that analysts wanted to be able to measure both the total value of income
and the total value of consumption and knew how to avoid double counting) and
the role of the interviewers (to administer the questionnaires as designed).53

Manuals

The main written materials used for training supervisors, interviewers,
anthropometrists, and data entry operators are the questionnaires and the field
manuals. Manuals are usually reproduced by photocopying.' It is
recommended to reproduce many more manuals than needed for training, at least
a few hundred copies of each, because apart from their obvious use as a support
for field operations the manuals are also valuable tools for the survey analysts.

53. Both the data entry program and good supervision from the central office should help to
detect such mistakes early in the survey and correct them before data collection gets very far.

54. Because of print shop delays, it often happens that household questionnaires cannot be
printed in time for the training. In those cases a few questionnaires may have to be made by
photocopying as well.
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The basic contents of each kind of manual is described in the following
paragraphs. An idea of their detail and clarity is provided in Annex IV, which
reproduces a section from the interviewer manual for the Kagera Health and
Development Survey.

* SUPERVISOR MANUAL. This manual should start by making explicit the
objectives, methodology, and organization of the survey. It should then
specify the supervisor's responsibilities, duties, and the way the
supervisor should be connected to the survey's core management team and
to the statistical agency's regular organization.

Another chapter of the manual should be devoted to the procedures to be
carried out in each cluster, including completing the community, price,
and facilities questionnaires and the public relations tasks needed to ensure
cooperation from the local authorities and the selected households. The
difficulties in locating the selected households and ways to deal with
refusals and other forms of non-response (as well as selection and
documentation of replacements) should also be made clear.

Sections in the supervisory manual should address the relationship of the
supervisor and the interviewers, including procedures for preparing
questionnaires for both survey rounds, and the use of the supervision
forms for interviewer evaluation, questionnaire verification, and check-up
interviews. The latter should include detailed instructions on dealing with
problems that might be found. If the survey collects anthropometric data,
the manual should also indicate how the supervisor is to manage the
anthropometrist's work and its relation to the interviewers' work.

The manual should also specify procedures for coding the open questions
in the questionnaires, including the complete code lists to be used for
occupations, activities, and geographic locations.

An important part of the supervisor manual should be devoted to data
entry. It should explain how and when the questionnaires are to be given
to the data entry operator and how to interpret the data entry printouts
along with the rest of the inconsistencies signaled by the operator on the
questionnaires. The manual should also explain how the data entry
diskettes are to be sent to the survey core management team.

* INTERVIEWER MANUAL. The fundamental objectives of the interviewer
manual are to provide concepts and definitions, to define field procedures,
and to ensure uniform criteria in the few parts of the questionnaire that are
not self-explanatory. The manual should include general sections on the
survey's objectives and methodology, the attitudes and behavior expected
from the interviewer, the relationship between the interviewer and the
supervisor, the structure of the questionnaire, the conventions used in the
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questionnaire's design and interpretation of the data entry program
outputs, and specific sections on each module of the questionnaire. Some
of the documents used in other LSMS surveys are available from the
LSMS division of the World Bank and can be used as guidelines.

In many other surveys the interviewer manual contains a list of all
questions in the questionnaire, with detailed instructions on how to ask
and record the answers to every single one (for instance, 'Question 4
(Gender). Record the gender of the respondent, using code '1' for male
and '2' for female", and so forth). Such an exhaustive approach would
have been both tedious and useless for LSMS surveys, given the length of
the questionnaires and the fact that they are pre-coded and have explicit
skip patterns. Instead, the LSMS manuals should focus on clarifying
economic concepts such as the difference between wage earning and self-
employment, the treatment of sharecropping, etc.

* DATA ENTRY OPERATOR MANUAL. This manual should explain in great
detail the role of the operator in the field operational setup and how
outputs of the program (e.g., on-line messages and printouts) are to be
transferred from the operator to the team supervisor. Contrary to what
might be expected, this manual needs to make very little reference to the
computer or the data entry program. The use of the latter should be
intuitive enough not to need further explanation.

* ANTHROPOMETRST MANuAL. This manual is not country-specific and
generally can be based on existing material (such as United Nations,
1986). If the anthropometrist is made responsible for completing the
community, price, and facilities questionnaires, a separate manual should
be prepared for these tasks.

Developing Supervision Forms

Three of the tasks of the team supervisors should be supported by written
documents, known as supervision forms. These are (1) interviewer evaluation,
(2) questionnaire verification, and (3) check-up interviews. The forms are
intended to give these tasks formal definition, as opposed to loosely defined
responsibilities left to the supervisor's personal initiative, and to make it possible
to supervise the supervisors themselves (e.g, make supervision tasks verifiable by
the survey core staff). Guidelines for the design of these forms are given below,
with examples taken from the Pakistan Integrated Household Survey.

ImiERVIEWER EVALUATION. The purpose of interviewer evaluation is to
monitor the performance and attitudes of the interviewers. At least once a week
(more often for weak interviewers), the supervisor should sit in on interviews
conducted by each of the interviewers in order to observe that they are
administering the questionnaire correctly.
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The supervisor witnesses an interviewer strictly as an observer and should
not talk to the interviewer or the respondent. The interviewer should be informed
that he or she is not allowed to ask for advice during the interview and that the
interviewer must behave as though the supervisor were not present. The
interviewer evaluation form allows the supervisor to make notes on any questions
or concepts that the interviewer may have difficulty asking or understanding. It
should be filled in on the spot before the details of the interview are forgotten.

The main points to consider when designing the interviewer evaluation
form are well illustrated in the form used in the Pakistan LSMS, shown in Figure
5.4.

Interviewer evaluations also offer the chance to spot weaknesses in the
questionnaire and suggest improvements for future versions. The form might also
contain space for making note of problems or difficulties in the interviewing
process, particularly with respect to inappropriately worded questions, concepts
that are unclear to the respondent, or questions that are not answered because they
are too personal or too sensitive.

QUEs1ONNAIRE VERIFICATION. The purpose of this operation is to ensure
that the questionnaire is completely filled out; that is, that everyone who should
have been interviewed has replied and that every section is complete.
Verification should be done the day after the questionnaire is completed, before
the supervisor leaves the area and before the questionnaires are given to the data
entry operator.

A Questionnaire verification form should be designed to assist the
supervisor in this task. It should be filled out for all questionnaires after each
round of the survey. If problems are found in the questionnaire, it should be
returned to the interviewer with instructions to correct them immediately before
leaving the area. The supervisor must keep the verification forms for each
questionnaire until the end of the second round. After data for the second round
have been entered, the forms will be kept at the field office with the
questionnaires.

Questionnaire verification is not supposed to replace exhaustive quality
controls to be performed later by the data entry program, but rather serves as an
early warning of major omissions that could be amended by sending the
interviewer back to the household before the team leaves the area.
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Figure 5.4: Inerviewer Evaluation Form

INTERVIEWER: IiI

E V A L U A T I ON C R I T E R I A RATING

Satisfactory Unsatisfactory
A. Comportment of the Interview

1. Did the interviewer greet everyone before beginning the
interview?

2. Did the interviewer introduce himself or herself and explain
that he or she is working for the Federal Bureau of Statistics?

3. Did the Interviewer explain the objectives of the survey
properly, how the household was chosen, and that the Interview
would be completely confidential?

4. Was the interviewer polite and patient with the respondents
during the interview ?

5. Did the interviewer thank everyone at the end ?

B. Interview of Respondents

1. Did the interviewer ask the questions as they appear in the
questionnaire 7

2. Did the interviewer try to Interview the appropriate person
in each section of the questionnaire?

3. Did the interviewer accept II don't know" as an answer
without probing ?

C. Time Spent,on the Interview

1. Did the interviewer avoid long discussion of the question
with the respondents while still being patient and polite ?

2. If the interviewer received irrelevant or compilcated
answers, did he or she break in too suddenly 7

3. Did the interviewer rush through the interview, thereby
encouraging respondents to answer questions quickly ?

D. lmpartiality

1. Did the interviewer maintain a neutral attitude toward
the questions and answers dwring the interview 7

2. Did the interviewer volunteer an opinion ?

3. Did the interviewer appear surprised or shocked or
disapproving about any of the answers ?

4. Did the interviewer suggest answers when asking the questions?

SUPERVISOR ___ _ DATE
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Figure 5.5 shows the first page of the questionnaire verification form used
for the Pakistan LSMS. The full form has four pages and is shown in Annex VI.
Typical items to be considered in questionnaire verification are:

* MANDATORY SECTIONS. Some sections, such as housing and the
inventory of durable goods, should be present in all questionnaires. Other
sections, like farming, should almost always be present in certain locations
but not in others.

* COMPLETENESS OF INDIVIDUAL SECTIONS. Depending on age, sex, or
some other characteristic, certain sections of the questionnaire may or may
not have to be completed. For instance, all women 15 to 49 years old,
but no men, should answer the fertility section.

COMPLETENESS OF LISTS. If the exhaustive approach is used to scan item
lists in certain sections of the questionnaire (see Chapter 3), then all
Yes/No questions should be completed, and a series of answers should
follow each item marked "Yes."

3 FILTER QUESTIONS AND OTHER MAJOR SKIPS. Some questionnaire sections
are headed by "filter" questions, which indicate if the section is applicable
or not to a particular household. The questionnaire should be consistent
about the structure and use of skip patterns.

CHECK-UP INIERVlEWS. The purpose of the check-up interview is to
confirm that the interviewer is indeed interviewing completely and accurately.
The check-up interviews convey the importance of accuracy and completeness to
the interviewer. This reinforcement is important in maintaining high standards,
even among diligent interviewers. The check-up interview may also reveal any
unsatisfactory interviewers so that corrective action may be taken. These random
revisits tend to be ignored or neglected by official statistical agencies throughout
the world. However, they are the best way to ensure effective interviews and are
a standard procedure in all serious marketing research surveys.

It is generally considered acceptable to conduct check-up interviews in 15
to 25 percent of the households. The check-up interviews should not take longer
than 15 minutes. It should be kept in mind that a difference in a response from
the re-interview and a response from the original interview does not necessarily
mean that the interviewer is not doing a careful job. Respondents may provide
different information at different times and sometimes the respondents contacted
by the interviewer and the supervisor may not be the same. However, numerous
differences indicate the need to follow up with the interviewer regarding possible
causes.
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Figure S.S: Page One of Pakistan Questionnaire Verification Form

PROVINCE SUB-UNIVERSE STRATUM PRIMARY SAMPLING UNIT HOUSEHOLD

R E S U L T

Sec- Ques Satis- To be
tion tion Round One Check factory redone Notes / Remarks

1A 2-5 These questions must be compLeted for all names in Q.1

IA 9 All persons were correctly cLassified as members of
the household.

IA A-B A cross was written in column A for aLl members of the
household (code 1 in Q.9) and the age in years was
copied from 0.5 to coLumn B.

2 This section was compLeted.

3A A Line is fitted in for each household member 5 years
or oLder.

4A A line is filled in for each household child 5 years
4B or under.

4C A line is fitled in for all household members.

5A A tine is filled in for each household member 10 years
or older.

5B A line is filled in for each househoLd member 10 years
or older.

6A 1 If the answer is 1 (YES), a line is filled in for
each household member 10 years and older. The ID code
of the best-informed person is to be transferred to
the second page (Summary of survey results).

6B 1 If the answer is 1 (YES), 0.1-5 for First, Second or
Third Enterprise shouLd be filled in. Industry codes
of aLL enterprises must be filled in, and ID codes of
best-informed persons must be transferred to the
second page (Summary of survey results).

6C A line is filled in for each female member 10 years or
older.

M7A This section is completed.

M7B 1 If the answer is 1 (YES), then 0.2-43 must be filled
up.

M7C 1 If the answer is 1 (YES), then 0.2-16 must be fiLLed
up.

M7D 1 If the answer is I (YES), then Q.2-12 must be filled
up.

M7E 1 If the answer is 1 (YES), then 0.2-28 must be filled
up.
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In LSMS surveys, supervisors fill out a check-up interview form to
document the results of the re-interview. This ensures that the double-checking
is thorough and impartial. It also allows the headquarters staff to effectively
supervise the supervisors. Figure 5.6 shows the check-up interview form initially
used for the Pakistan LSMS. The most important things to control for in the
check-up interview form are the questions for which certain answers may
represent substantial differences in interview time later. For instance, the simple
omission of a person from the roster means that this person does not need to be
looked for and interviewed later. "Rounding up" a woman's age a little bit may
make her ineligible to answer the fertility section, and so forth. Other typical
omissions are not probing hard enough for secondary activities (especially when
the person is self-employed) or not probing for the complete list of crops grown.
More subtle omissions are not considering an illness serious enough to be
reported in the health section, nor the purchase of small amounts worth the
inclusion of certain items in the list of expenditures. Apart from those, the
check-up interview form may include certain observational records (like some the
building materials in the housing section) and other questions that are deemed
unlikely to change between the interview and the check-up interview.

Interviewers should be made aware that some check-up interviews will
take place, though of course they should never know in advance the households
where these will be conducted. In marketing research surveys, which are always
brief field operations, it is also considered that the contents of the check-up
interview (that is, the questions that will be re-asked) should be kept secret from
the interviewers. In LSMS surveys this is impossible, given that they are
conducted over a much longer period of time, but it is possible to modify parts
of the check-up interview a few times during the period of field operations.

The check-up interview forms are also instrumental tools for centrally
supervising the field teams. Occasionally, the survey field manager should join
each team, select a few of these forms, and take them back to the same
households for another check. There do not need to be very many of these
double checks, but they should be random and unexpected.55

55. This should be done even though it often causes the interviewees considerable irritation.
In fact, this reaction confirms the original interview and the supervisor's visit. As far as the
super-supervisor is concerned, the ideal response to a knock on the target household's door is
for the household member to snap, 'Oh no, not the people from the household survey again!
This is the third time you've been around pestering us!" At this point the super-supervisor
should apologize profusely and beat a hasty retreat.
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Figure 5.6: Oheck-up Interview Form

PROVINCE SUB-UNIVERSE STRATUM PRIMARY SAMPLING UNIT HOUSEHOLD

R E S U L T

SEC- Q U E S T I O N S SATIS- UNSATIS- C OM M E N T S
TION FACTORY FACTORY

2 a) What type of dwelling unit does the househoLd
reside in?

b) Does the household rent or own the unit?

3 a) Which members of the household have attended
school? How much schooling have they
completed?

4 a) Has anyone in the household been ill
recently?

5 a) Is any member of the household an agriculture
laborer? Are they permanent workers,
seasonaL workers, or casual workers?

b) Was any member an enpLoyee outside the
agriculture sector? What were their
occupations? Which industries were they
employed in?

6 a) Does any member of the household work on
his/her own account or operate a business?
Which member(s)? What type of work do they
do?

7 a) What do you cook your meals on (i.e. open
fire, stove, etc.)?

b) How do you heat you dwelling during cold
months?

9 a) How much total land is owned by your
household? How much land is owned close to
the village? How much Land is owned far away
from the village?

b) Which crops did you grow during the last
completed rabi and kharif seasons? (probe) If
wheat or rice was grown, how many acres of
each did you harvest?

C) What kinds of agriculture machinery do you
own?

12 a) What kinds of foodstuffs has your household
purchased during the past two weeks? Were
some of these purchases on udhar or credit?

13 a) How many children has your wife had? How
many boys? How many girls?

15 a) Do you currently have any loans outstanding?
Who did you borrow from?

SUPERVISOR:_ DATE
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Scheduling Field Work

As explained in the chapter on sampling, the task assignment of each team
should be done concurrently with the first stage of sample selection. The clusters
are distributed among the field teams and the order in which each team will visit
the clusters assigned to it is decided at random. The schedule of each team
should then be made explicit, to indicate what each team will be supposed to be
doing each week of the survey year.

With the standard LSMS setup explained in Section A, the 20 clusters
assigned to each team will have to be grouped into 10 'pairs. " As four weeks are
needed to visit each pair, each team will devote 40 weeks to field work during
the survey year.

The remaining 12 weeks of the year should be scheduled for things such
as:

REST. The schedule should consider several rest periods because field
work is very intensive and the staff is not supposed to have much free
time during the 40 weeks of work. The field staff are either working in
a cluster or travelling in between the clusters and the team base station.
Weekends are rarely devoted to rest because in most places these are the
best days for finding respondents at home.

CATCWNG up. Bad roads, material breakdowns, natural disasters, and
various other situations may make it difficult for some teams to keep their
work deadlines. It is necessary to allow some slack time in the calendar
for catching up with these contingencies.

PROJECT EVALUATION. After the first month of field operations - and
perhaps also at other key points of the calendar - it is advisable to bring
the teams back to the central survey headquarters to discuss and solve the
problems found so far.

RETRAINNG. If the survey is to be conducted for more than one year, it
will be necessary to bring the teams back to the central office at the end
of the first year for training in the new procedures for the second year.
New material can include changes in the questionnaires, procedures for re-
visiting certain households if the second year contains a panel component,
and so forth.
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Figure 5.7 shows an idealized schedule of field work for the first year of
an LSMS survey with 100 PSUs, numbered randomly56 from 001 to 100. These
are assigned to five teams, sorted by PSU within each team and grouped in pairs.
For instance, Team 1 will visit the PSUs numbers 009, 011, 013, 015, etc. The
teams first go to the field for four weeks to interview one pair of PSUs each (for
Team 1, this is composed of PSUs 009 and 011). They then come back to the
central office to evaluate the experience during weeks 5 and 6. Over the next 10
weeks (weeks 7 to 16), each team will interview two more pairs; the last two
weeks are devoted to rest or, if necessary, to catch up on contingencies. This is
repeated three more times. At the end of the year, after each team interviews its
last pair of PSUs, everybody comes back to the central offices to be trained in the
second year's procedures.

Figure 5. 7: Schedule for Field Work

Weeks I Team 1 Team 2 Team 3 Team 4 Team 5

1- 4 009,011 001,019 003,004 006,012 002,010

5- 6 EvaLuation of first month

7-10 013,015 032,045 005,007 I 020,021 016,022
11-14 017,027 047,048 008,014 1 026,029 024,025

15-16 Catch-up and rest

17-20 028,031 049,050 1 018,023 1 035,041 034,037
21-24 036,039 055,056 030,033 044,052 038,040

25-26 Catch-up and rest

27-30 057,060 058,063 043,046 064,066 042,051
31-34 062,070 065,074 053,059 069,073 054,061
35-38 075,079 080,081 067,071 076,082 068,077

39 Catch-up and rest

40 Inportant national holiday

41-44 083,092 1 085,089 1 072,084 1 087,091 078,088

45-46 Catch-up and rest

47-50 096,099 093,100 1 086,097 1 095,098 090,094

51-52 Rest (and training for second year)

56. The numbers shown in Figure 5.6 represent the order in which the actual PSUs were
drawn, not the geographic codes for the PSUs. The numbers seem to indicate that time and
space will be correlated in the field, but it is not true.
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Putting catch-up and rest periods together tends to reduce the time taken
for minor contingencies. With the incentive of being able to take the full two
weeks as leave rather than working to catch up, the field staff exhibit considerable
diligence in overcoming minor contingencies and sticking to the schedule. This
basic schedule can be elaborated by staggering the catch-up and rest periods for
the different teams. This helps to avoid any bias that might be caused by
seasonal factors. Since the work is already well spread out through the year, this
has seldom been done in practice.

Designing the actual schedule is very country-specific, as it is usually
developed around national holidays and other significant dates, with the goal of
either excluding or including them in the work period. In Muslim countries, for
instance, the Ramadan month is particularly interesting to observe because of the
differences in the household consumption patterns; Ramadan, however, is not a
good month to train interviewers or to initiate the survey.

For some important holidays, especially those that last only a few days or
a week, it may be unreasonable to expect field crews to work or respondents to
be willing to be interviewed. Christmas in the United States is an example of
such a holiday. In these cases, the schedule should be planned so that the holiday
week comes between the four-week, two-PSU cycles. That will maintain the
interval between interviews, which is important when there are recall periods
bounded by the first interview. Such an adjustment is shown in Figure 5.7 for
the holiday in week 40.

Ensuring Collaboration by Households

The most important way to ensure collaboration by the households is to
use polite, diligent, well trained interviewers and to have them make several
return visits to ensure that the household is contacted and a time convenient for
the interview arranged. Some additional measures may be needed. There are no
fixed prescriptions that will work everywhere, but experience from various
countries should be observed and evaluated.

USE OF MASS MEDIA. In general, the use of mass media is a waste of
money because the mass media reach many people whom the survey does
not. However, if mass media coverage can be obtained free it can be
useful. Even if it is limited to a short newspaper story or some radio or
TV briefs at the start of the survey, it can boost the field teams' morale
and self-confidence at this critical time. (Occasionally interviewers keep
the old newspapers throughout the entire survey period, to show the
households that they are official and serious.) Obtaining free publicity
requires some imagination; for the Peru 1985 survey, the head of the
National Statistical Institute took advantage of the monthly disclosure of
the Consumer Price Index to publicize the survey. (The announcement of
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the CPI was understandably a major media event, given inflation levels at
that time.)

* TARGETED PUBLICITY. This may include letters to the households and
leaflets (preferably in color, with graphs or other illustrations) that explain
the purpose of the survey and the sampling methodology in simple terms.
In Ghana, the publicity was handled as follows: One to two weeks before
the team arrived in an urban cluster for interviewing, the supervisor sent
out letters to inform the heads of households of the team's arrival in the
community and the date the team would possibly visit. The supervisor
then visited the foremost local political figures (such as the members of
the Revolutionary Defense Committee) and the heads of all selected
households.

* MATERIAL INCENTVES. Sometimes a gift or payment is given to the
households in return for their collaboration. There is some controversy
about the quality and quantity of the material incentives that should be
used to foster the household's collaboration. LSMS surveys generally
follow the practice standard in each statistical agency. Some consider
incentives to be standard procedure for all surveys. This was the case in
Romania, where the households interviewed for the earlier Family Budget
Survey received a monthly cash payment (albeit a very modest one). The
Romanian LSMS inherited that feature. Other statistical agencies are
reluctant to even consider the idea of rewarding the households in any
way, to prevent households from becoming increasingly demanding and
affecting all the household surveys conducted in the country. This is the
case in Jamaica. A relatively inexpensive alternative, likely to be cost-
effective and be accepted in all countries, consists of giving away small
presents for the interviewed households. These can include t-shirts,
calendars, brief statistical brochures, and similar items. In Peru (1990
and 1991), for example, households were given copies of an attractive
popular magazine published by the private survey firm that conducted the
survey. Ideally, the giveaways should have little or no intrinsic value.
This both ensures that they do not affect the household welfare
measurement and reduces the accounting controls required.

* COMMUN1TY LEVEL. Publicity and motivation at the local community
level are especially important in rural areas. Local authorities should be
contacted and convinced of the usefulness of the survey. In rural areas of
Ghana, letters were sent to the local chief or regent. The weekend before
the survey, the team paid a courtesy call to the chief/regent and other
prominent members of the community to explain the objectives of the
survey, to introduce the team members, and to discuss the survey schedule
for the week. The supervisor often used the occasion to administer the
community questionnaire. After this meeting the interviewers contacted
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the selected households to introduce themselves and to make appointments
for interviews.

Piloting Field Procedures

Since the LSMS field procedures have worked well in several countries,
the pilot test for field procedures is less to determine whether they can work in
general than to fine tune the details of how they are implemented in the specific
country. After the first four-week cycle of field work, all the teams convene in
one place for a week or two. They discuss their experience and teams compare
notes about problems and how they could be resolved. This has been done in
most of the LSMS surveys conducted under the standard scheme presented
Section A. Most problems found during the field test fall into three classes:

* REFINiNG LoGISTICS. In spite of all precautions, some problems
regarding the supply of one survey material or other is always found, fuel
for the cars being the most common. Sometimes this is due to excessive
bureaucracy at the central level but often also to the supervisors' failure
to understand the extent of their autonomy.

* DEBUGGING THE DATA ENTRY PROGRAM. A major subject of discussion
is the working of the data entry program. Again, and as always is the
case with software, no lab testing is ever able to show all the hidden
features of the program that will be revealed when data from numerous
real household are entered. More importantly, the need to program new
consistency checks that were unforeseen by the survey data managers will
become obvious after the first few weeks of field work.

* STATISTICAL QUALITY CONTROL OF THE DATA. Concurrent data entry
makes it possible to conduct some preliminary statistical analysis of the
data collected in the first month. From an analytical standpoint, the data
from just one month has no statistical significance unless the total sample
is exceptionally large, but it often can provide interesting insights into the
quality of the field work. For instance, after the first month of the
Mauritania survey, the frequency distribution of the last digit of the ages
recorded in years showed too large a proportion of "zeroes" and "fives"
(demographers always expect this to happen, but not to that extent). More
interesting, the same phenomenon was observed in the last digit of weights
(in tenths of a kilo) and heights (in tenths of a centimeter) that were
recorded by the anthropometrists. The early detection of this problem
allowed for corrective re-training, and also gave the data entry program
credibility in the eyes of the field teams.

It may happen that the problems revealed in the four-week assessment are
serious enough to make the data collected during the first four weeks unreliable.
Though this has not been the case in the LSMS surveys conducted so far, it is a
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real possibility and the survey planner should be prepared to deal with this
contingency by excluding the first month from the data sets. This would entail
either a smaller total sample or expanding the data collection process by an extra
month.

In cases with more innovative features, the field procedures may be piloted
before the actual interviewing starts. In Nepal, for example, a test of logistics
was done to see how well it would work to have the data entry operator and
computer travel with the field team. In Romania, because the survey involves
500 interviewers, it was impossible to bring them all to Bucharest for discussions.
The first month of the survey (March 1994) was considered a de facto field test
of the survey, with the explicit intention of excluding the collected 3,000
households from the data sets if too many implementation problems were found.
This, in fact, proved to be the case.
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Chapter 6. Data Management

Key Messages

* Integrated data entry and field work are key to the timeliness and the
quality of data from LSMS surveys.

* The data management approach for the LSMS surveys has four primary
features:

(1) precoded, verbatim questionnaires;
(2) error detection at the time of data entry;
(3) data entry that is concurrent with field work; and
(4) correction of suspected errors in the field.

* There must be substantial interaction between the data manager and the
analysts during the drafting of the questionnaire and the definition of error
checks.

* To ensure smooth field operations and credible data, the data entry
program must be well developed and tested before field work starts.
Sufficient time must be allowed for these procedures.

* Five kinds of checks should be made on the data as they are entered:
(1) range checks should be defined for every variable;
(2) checks should be possible between entered data and reference
tables;
(3) skip checks should be defined for all skips, both within and
between different units of observation;
(4) checks for consistency of answers to different questions should
be made, both within and between different units of observation;
and
(5) checks on typographical accuracy should be possible.

* Before distributing the data files to analysts the statistical office should
check the structural consistency of the data files - that the files include
all households and no redundancies, and that all files can be merged
properly.

* When the full LSMS data management procedures have been used, ex post
facto checks for logical consistency of the files - for missing values,
outliers, etc. - will be redundant with the checks done at data entry.
Any further treatment of these problems should be left to analysts, since
there is no universally acceptable solution to these problems and their
treatment is very difficult to document adequately but often critical to the
interpretation of the analysis.
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* The number of different levels of observation in LSMS surveys creates
complexities in data management that are best handled by a file structure
that:

(1) assigns one record to each individual unit observed;
(2) allows a variable number of records of each record type;
(3) limits the number of variables in a record type to what can be
contained on a data entry screen; and
(4) uses a complete set of identifiers on each record.

Good data management is critical to ensure the timeliness and quality of
the survey data. This chapter describes the problems to be addressed in managing
LSMS data sets and the techniques that have been developed to deal with them.
Sections A and B should be read by all readers and provide an overview of the
LSMS data management philosophy and the requirements for the data
management system. Section C describes the file structure used in the customized
LSMS data entry program and is of interest to readers who will be involved in
data management or choosing a data entry program.

A. An Overview of LSMS Data Management Philosophy

Objectives

Two principles guided the development of the LSMS data management
system - timeliness and quality. The primary reason for this type of survey is
to provide policymakers and analysts with information about household behavior
and welfare; for the data to be useful, they must be recent.57 The LSMS
surveys also aspire to collect data of very high quality. The LSMS system speeds
and simplifies analysis and gives the results credibility.

Approach Developed

In order to achieve the goals of timeliness and high quality, the LSMS
approach uses four key features: (1) pre-coded, verbatim questionnaires with
explicit skip patterns; (2) error detection in the data entry program; (3) data entry
concurrent with field work; and (4) correction of errors in the field.

PRE-CODED VERBATIM QUESTIONNAIRES. As explained in the chapter on
questionnaire development, nearly all questions on the LSMS questionnaires are
pre-coded or require numeric answers and the remaining few questions are coded
in the field, as explained in the chapter on questionnaire design. This eliminates

57. Before the LSMS model was developed, data from complex surveys (such as agricultural
surveys, nutrition surveys or household expenditure surveys) could take two to five years from
the completion of field work to the availability of data for analysis. While general survey
practice has improved somewhat since then, the problem has not disappeared by any means.
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the coding step in the data management process, which often took months or
years in other surveys and which introduces the possibility of errors.

ERROR DETECTION AT THE TIME OF DATA ENTRY. The data are subjected to
extensive checks on their validity and consistency at the time they are recorded,
as will be explained in detail later in this chapter.

CONCURRENT DATA ENTRY. LSMS surveys enter data concurrently with the
field work. As explained in the chapter on field work, this eliminates a long
inactive period. Completed questionnaires are not stored unattended while field
work progresses. Instead, the time-consuming task of data entry is carried out
simultaneously with field interviews. The system of concurrent data entry detects
errors quickly and allows interviewers to revisit the household to try to correct
apparent errors.

CORRECTION OF SUSPECTED ERRORS iN THE FIFLD. Suspect data in the first
half of the questionnaire that are flagged by the data entry program can be
checked or corrected during the second interview. For data gathered during the
second interview, the opportunity to correct any errors is not guaranteed.
However, in urban areas, and occasionally in rural areas, there is no great
difficulty in visiting a household a third time if this is required to correct errors
from the second interview.

Correcting the errors in the field greatly speeds the process of data editing
and correction, since only a single, quick, and conclusive iteration is needed. It
also increases dramatically the level of certainty that the appropriate correction
is being made.58 Even when such revisits are not possible, concurrent data entry
improves the field work because it provides immediate feedback on common
errors and problems. Thus, corrective measures can be taken early on rather than
having errors replicated throughout the whole survey.

Implications for Survey Planning

The use of LSMS data management procedures has some implications for
other parts of survey planning, as follows:

INTEGRATION OF DATA MANAGEMENT AND QUESTIONNAIRE DESIGN. Data
management should be integrated into questionnaire design. The data manager
should be consulted on each major draft of the questionnaire, since he or she will
have an especially sharp eye for flaws in the definition of units of observation,
skip patterns, etc. Likewise, the analysts who have helped to write the questions
should help the data manager determine appropriate range and consistency checks.

58. With ex-post facto data entry, the best that can be achieved is internal consistency of the
data sets. There is no guarantee that they truly reflect the reality found in the households.
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SKILs REQUlRED OF l7nE DATA MANAGER. The data manager's role is much
more creative in this system of data management than in the old fashioned system
where a programmer waited to be told what to program. In this system the data
manager needs to be creative and adept at taking initiative. He or she should
have sufficient statistical or economic training to determine the content of the data
quality checks independently. The basic programming skills required to be able
to learn techniques for LSMS data management are familiarity with the standard
DOS commands and a programming language. The specific skills of using a
particular data entry software are usually part of the on-the-job training for the
LSMS survey. In other words, the data manager does not need to be a
professional programmer - indeed experience suggests that it may be better if
he or she is not too much enamored with computers per se.

7IMETABLE. The data entry program for questionnaires entered in the field
must be carefully developed, tested, and corrected before field operations begin.
A data entry program that does not work well damages its credibility and
usefulness as a supervisory tool.

LSMS surveys have usually allowed six to eight weeks for the complete
preparation and testing of the data entry program and another two weeks between
the training of the data entry operators and interviewers and the commencement
of field work. Regrettably, this entire period is often absorbed by the program
for the household questionnaire. Programs for the community, price, and facility
questionnaires have not been designed or tested as well in advance of the field
operations, with noticeable consequences for the resulting quality of data.

B. Requirements for the Data Management System

The minimum requirement for a satisfactory data management system is
that its output be a useful, high-quality data set. This section describes the
requirements for achieving this goal.

Ease of Analysis of Resulting Data Files

The structure of the final files must facilitate analysis by commonly used
statistical software. As the LSMS questionnaire contains so many units of
observation, achieving this objective is not a trivial matter. Contrast, for
example, the complexity in use resulting from alternate file structures for the
demographic data on the household roster. One possibility is to have one record
for each person in the roster, with one field for age and one field for sex.
Another possibility is to have the whole roster in one single record, with separate
fields for the age of person 1, the age of person 2, the sex of person 1, the sex
of person 2, etc. Creating a table of sex by age requires a single program
statement in the first case, whereas in the second case it requires previously
combining the information from each of the sex variables and each of the age
variables. The second approach will also have to allow a number of variables for
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each personal characteristic (sex, age, education, etc.) equal to the largest likely
household size, say 20 or 25 persons, even though the average size is much
smaller. Even worse structures are possible - in one recent survey, the structure
created two variables for sex for each person: male yes/no and female yes/no.
This meant yet another step of aggregation was required before substantive
analysis was possible. It also introduced the possibility that individuals could be
coded as both male and female or neither male nor female.

One of the principal challenges of managing LSMS data is to produce files
from complex questionnaires that are easy to use for analysis. The
questionnaires' complexity is due to the numerous different levels of observation
and their interrelationships, rather than to large file size.59 In the number of
levels of observation and their interrelations, LSMS surveys are among the most
complex to be found anywhere. The household questionnaires typically have
approximately two dozen levels of observation. The questionnaires for schools
or health clinics may again have several levels of observation but the community
and price questionnaires usually have many fewer, sometimes only one, units of
observation. Box 6.1 shows the whole list of levels of observation in the Kagera
Health and Development survey.

To avoid repeating the work of labeling variables in the statistical software
during the analytical stage, the program used for data entry should define the file
structures in the formats of common statistical software such as SAS, SPSS, and
Stata, as well as in the .DBF format used by data base managers such as DBase,
Clipper, and FoxPro. This can save several weeks of work, since LSMS
questionnaires can have hundreds or even thousands of variables. Many of them
are categorical variables, a few of which have lengthy code lists (like
occupations, geographic locations, or consumption items) and many more of
which have shorter code lists (type of school or clinic attended, places where
credit available). These are all labeled in the data entry screens so it makes sense
not to have to duplicate the work later.

The data should also not be cluttered with unnecessary codes for "not
applicable." Because of the explicit patterns built into the LSMS questionnaire,
blanks can be reliably interpreted as "not applicable." At the data entry stage,
this means that time need not be taken up by filling in artificial "not applicable"
codes such as 999. This also greatly simplifies analysis since the annoying 999s
have to be excluded by hand from all averages, cross-tabulations, models, and so
forth.

59. In terms of bulk, LSMS data sets are large but not extraordinarily so. The average
LSMS survey gathers information from some 3,000 households. The data from each
household can be stored in about 10 kilobytes (the range usually being between 5 and 20
kilobytes), so the entire survey may require around 30 megabytes of disk space, a figure that
personal computers now available can handle quite easily. When not in active use, the data
can be compressed for storage to about one eighth of its uncompressed size.
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Box 6.1: Levels of Observation in the Kagera Health and Development Survey

Household Questionnaire Health Faality Questionnaire
Household Facility
Individual member of household Type of personnel
Children living elsewhere Type of vehicle
Children ever born to women in Services offered

household Vaccines
Dead household members Contraceptive methods
Dead non-resident relatives Types of support received
Plot of land Drug supply
Crop grown Outpatient consultations by diagnostic
Type of crop processing category
Item of farm equipment
Livestock type
Livestock product Traditional Healers Questionnaire
Business Healer
Business input expenditure Health conditions
Business asset Prescriptions and referrals
Item of fishing equipment
Fishing input expenditure
Dwelling or buildings Primary School Questionnaire
Durable goods owned School
Home-produced crop consumption item Grade
Purchased food consumption item Types of support received
Household expenditure item

Community Questionnaire
Community
Credit and lending agencies
Primary schools
Secondary schools
Health service providers
Major crops grown
Type of agricultural labor

Data Quality Checks During Data Entry

When they are entered, data should be subjected to five kinds of quality
checks: range checks, checks against reference data, skip checks, consistency
checks, and typographical checks. Each is discussed in turn in this section.

RANGE CHECKS. There should be a range check on every variable in the
survey. Categorical variables should take on only defined values. For example,
for a yes/no question, the only legal codes should be "1" (yes) and "2" (no).
Any other value should be flagged as an error. Chronological variables should
contain valid dates. For example, the date of February 29 would only be allowed
in leap years. Numeric variables should be verified to lie within prescribed
minimum and maximum values. For example, the age of each person should lie

130



between 0 and 95 years (see Box 6.2 for a discussion of how to set the
boundaries for the ranges on numeric variables).

An error flag, such as a beep and a flashing field on the screen, may be
set off when an out-of-range value is entered. If the error is merely
typographical, the data entry operator can correct it immediately. It should,
however, be possible to override the flag if the value entered represents what is
on the questionnaire. In that case a written error report should be generated so
the supervisor and interviewer can verify the value during the second interview.
The suspect datum may be stored in a special format that registers its questionable
status, but this format should be such that the analyst can use the datum in
analysis if he or she deems it appropriate.

REFERENCE TABLES. For the anthropometric module, the validity checks
should be made by comparing the individual's height, weight, and age with the
World Health Organization standard reference tables. Any value for the standard
indicators (height-for-age, weight-for-age, and weight-for-height) that falls more
than three standard deviations from the norm should be flagged as a possible error
so that the measurement can be repeated.

A similar check using an outside body of data can be performed on food
composition data, but so far the Romania survey is the only LSMS survey that
has had such a check. The Romania survey verified that the monthly per capita
energy intake for the household lay within reasonable ranges, and also checked
that the per capita energy provided by each individual food did not exceed certain
absolute maximums or certain fractions of the total energy intake.

Box 6.2: Setting Boundariesfor Range Checks

Setting the boundaries for the range checks on some numeric variables is an art.
Optimally, for example, the maximum permissible value for expenditures on a particular
food item should be selected by referring to a previous household survey, choosing a
value that includes 97 or 99 percent of the households beneath the bound, and then
updating that value for inflation. Such a rigorous method of determining ranges can
hardly be applied to all variables; setting up the ranges in practice may require some
guesswork. In so doing, it is worth keeping in mind that the purpose of range checking
is not to flag absolutely impossible values but to warn of probably erroneous values.
The temptation to set up extremely wide ranges (like, for instance, $100 per week for
caviar, just in case Mr. Rockefeller happens to be selected in the sample) should be
avoided. Setting tighter ranges entails, of course, the risk of flagging a few 'false
positives," but human supervisors are there precisely to apply their judgement to these
situations; the data entry program should allow the operator to enter an out-of-range
value if it correctly reflects what is written on the questionnaire and is not due to a
typographical error. These values should, however, be flagged so that the interviewer
and supervisor can determine in the field whether they are correct.
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SKIP CHECKS. Skip checks verify whether the skip codes have been
followed appropriately. For example, a simple skip check verifies that questions
to be asked only of schoolchildren are not recorded for a child who answered
"no" to an initial question on school enrollment. A more complicated check
would verify that the right modules of the questionnaire have been filled in for
each respondent. Depending on his or her age and sex, each member of the
household is supposed to answer (or skip) specific sections of the questionnaire.
For instance, children less than 5 years old should be measured in the
anthropometric section but should not be asked the questions about occupation.
Women aged 15-49 may be included in the fertility section, but men may not.

The data entry program should not actually follow the skip codes itself.
For example, if a "no" answer is entered to the question 'are you enrolled in
school?" the fields to enter data about the kind of school attended, grade in
school, and so on should still be presented to the data entry operator. If there are
answers actually recorded on the questionnaire, they can then be entered and the
program will flag an incorrect skip. The supervisor or interviewer can determine
the nature of the mistake. It may well be that the "no" was supposed to be a
'yes." If the data entry program had automatically skipped the following fields,
the error would not have been detected or remedied.

All the skip codes in the questionnaire should be verified in the data entry
program. This may involve hundreds of checks.

CONSISTENCY CHIECKS. Consistency checks verify that values from one
question are consistent with values from another question. A simple check occurs
when both values are from the same unit of observation, for example the date of
birth and age of a given individual. More complicated consistency checks involve
comparing information from two or more different units of observation. There
are many complex consistency checks that are applicable in almost all LSMS
surveys and so have become something of a de facto standard. For example:

DEMOGRAPHIC CONSISTENCY OF THE HOUSEHOLD. The consistency
between the ages and genders of all household members is checked with
a view to the kinship relationships. For example, parents should be at
least (say) 15 years older than their children, spouses should be of
different sexes, etc.

CONSISTENCY OF OCCUPATIONS. The presence or absence of certain
sections should be consistent with the occupations declared individually by
the household members. For instance, the farming section should be
present if and only if some household members are reported as
independent farmers in the labor section.

CONSISTENCY OF AGE AND OTHER INDIVIDUAL CHARACTERISTICS. It is
possible to check that the age of each person is consistent with personal
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characteristics such as marital status, relationship to the head of the
household, grade of current enrollment (for children currently at school)
or last grade obtained (for those who have dropped). For example, an 8
year old child should not be in a grade higher than 3.

EXPENDrrURES. Several different consistency checks are possible. Only
in a household where one or more of the individual records shows that a
child is attending school should there be positive numbers in the household
consumption record for items such as school books and schooling fees.
Likewise, only households that have electrical service should report
expenditures on electricity.

It is very important to be able to do both skip and consistency checks that
involve more than one unit and level of observation at a time.' This criterion
should be given heavy weight in choosing a software package for data entry
because complex checks are numerous and tend to disclose the most important
flaws in the field work, as well as those least likely for the interviewer or
supervisor to find by a visual check of the questionnaire. A list of all the checks
between units of observation that were included in the Romania survey is included
in Annex VII.

Since the resolution of checks on different units of observation often
requires going back to the household, or at minimum a thoughtful perusal of the
questionnaire, a written report should be generated for the supervisor and
interviewer to use in the process. An example is shown in Box 6.3.

There is no natural limit on the number of consistency checks that can
exist. Well-written versions of the data entry program for a full LSMS survey
may have several hundred of them. In general, the more checks that are defined,
the higher will be the quality of the final data set. However, given that the time
available to write the whole data entry program is always limited (usually to about
two months), some expertise and good judgement are required to decide exactly
which should be included.

CHECKING FOR TYPOGRAPHICAL ERRORS. In most LSMS surveys the data
entry program can print out the values entered in a format similar to that of the
questionnaire. This printout serves two purposes. It can be checked visually
against the original questionnaire (this is the duty of the supervisor) and the
values that raised flags on the range, skip, and consistency checks are printed

60. The level of observation is the kind of thing being observed - persons, plots of land,
crops, household businesses. The units of observation are the different individuals within each
set - person 1 or person 2, rice or corn. An example of a check between units of observation
would be to check that the parents of a child are at least fourteen years older than the child.
An example of a check between levels of observation would be to check that if the head of
household is a farmer, the agricultural module has been filled out.
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Box 6.3: Sample Report of Inter-Record Checks

0 1 
E I

o IHousehold 02024: PART 3: Inter-record checks: j o

o '---- Error number 1: 10
Person No. 03 answered Part B but was not a household member

o in Wave 3 10
----- Error nuaber 2:

o Person No. 09 is missing from the household roster 0

o ---- Error number 3: 10
I Child No. 14C reports different ages on Section 2 and the Yellow

o Roster j0

o ---- Error number 4: E0
I ChiLd No. 33C is not on Section 2: Children residing elsewhere

---- Error number 5: l
o Woman No. 02 must answer questions 3 to 15 on Section 9. 0

o ---- Error number 6: 10
INTER-WAVE CHECK: SECTION 4, QUESTION 8: l

o 1 Household reported 2 family businesses during Wave 3 but X o
X only 1 during Wave 4. Please verify whether the household

o 1 had these business in the past 6 months during round two. o

o0 6 errors detected in this Household 0

This figure offers an example of the inter-record checks generated by the
data entry program for the fourth wave of the Kagera Health and Development
Survey. Once the operator has completed the data entry process for a
household, he or she then runs the inter-record checks, which produce listings
like the one shown. The operator can also look at the listing on the screen,
since there is a possibility that some of the errors might have been typographical
mistakes that the data entry operator can fix. Otherwise, the supervisor receives
the listing along with the questionnaire, since these types of inconsistencies have
to be corrected during the second visit to the household.

The KHDS inter-record checks are particularly interesting as the survey
had a four-wave panel design, so inter-wave checks had to be programmed into
the process as well as the standard inter-record checks.

within bold boxes so that they show up easily for the interviewer to correct in the
household. An example is shown in Box 6.4.61

61. Specialized pages to be used in interviews may also be printed. For example, the
program prints a page for the anthropometrist to use as a questionnaire during the second
interview. It has the same format as the original questionnaire page used in the first interview
and lists the names of the individuals to be reweighed. (Individuals falling more than three
standard deviations from the reference norms are flagged as being possible errors and 20
percent of individuals are randomly selected for remeasuring as a validity check.)
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Box 6.4: Sample Page of the Household Printout

o Household 02024 -- Section 1: Household Roster: Page 3 1ao

0 Q QQQQ Q 0°
1°Q Q0 000 0 Q a Q Q Q Q Q

o0 D 0 0 0 5 5 5 6 60 0 0 1 111 0o
C A2 3 4 D M Y Y M7 8 9 0 1 2 3

I 01 21 

02|1121011|02|06|491044 15 0 10 
0 0~03

oj 04 1121031108 02 74019 16 _ _00_ 10

I I

aO 06 1 1 03 1019 09 79 t UU_1 00 1 0

07 1 1 03 1 11 11 81 011 00 1 0

, 0 0

The figure shows a printout of a questionnaire page. The operator
usually requests a complete printout of the whole questionnaire along with the
inter-record checks, though he or she also has the option of selecting a single
page as shown here. In this particular example, the page printed is the roster
page of the Tanzania LSMS questionnaire. The format was specifically chosen
to mimic as closely as possible the actual layout of the questionnaire.

The bold box surrounding the answers for individual number 06 to
questions 6 and 7 denotes that an inconsistency was detected. How the error
flag would appear on the data entry screen is shown in Box 6.7.

It must be admitted that the tedious job of visually checking the printout
and the questionnaire is probably not done as rigorously as needed to fully
substitute for double-blind data entry. Thus typographical errors that result in
valid values may occur. These are probably most prevalent in the consumption
or income sections, since the ranges for valid values are wide and relatively few
consistency checks are possible. For example, an expenditure of either $14 or
$41 would be valid for the monthly consumption of a staple food. The same
mistake for age, however, might be caught by the consistency checks with marital
status or family relations. For example, a married or widowed adult aged 41
whose age is mistakenly entered as 14 will show up with an error flag in the
intra-record check on age and marital status. The impact of such errors in the
consumption section is probably small, given the small fraction of the total that
any one item contributes.
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In Romania, an innovation helped detect typographical errors. Lines for
check totals were added to the bottom of each page on the consumption module.
The interviewer used a pocket calculator to total the value of expenditures on
each page by hand and filled in the line. The resulting figure was entered with
the raw data. Then an inter-record check was added in the data entry program
to verify that the sum of the items entered equalled the check total.

After Data Entry

After data entry has been completed in the field, the central office has a
few steps to perform. First, the data manager should gather the files with
household data prepared by the various data entry operators throughout the
country and verify that all households from each period are included without
duplication. Though a good system of household identifiers should almost ensure
that no households are duplicated, there is still room for human error, such as
entering data from one household in two different computers or reading a diskette
twice at the central office. The same process may also be necessary for the data
from the community, price, and facility questionnaires.

Second, depending on the file structure used by the data entry program,
numerous individual household-based files may have to be converted into the few
larger thematic files that are useful in data analysis. This process is illustrated
in Box 6.5.

Third, the files should be converted to the format of the software that will
be used for analysis while producing the abstract. In fact, the files might be
converted to additional formats in order to facilitate use by clients who use
different software packages. A master version of the files should, however,
always be maintained in ASCII, since it is the universal standard readable by all
other software. The LSMS division, for example, distributes data sets in SAS,
Stata, and ASCII formats. After the conversion it should be checked that the
conversions between software were performed correctly, with the data assigned
to the proper variables and the labels transferred correctly.

Fourth, the data manager should check the structural consistency of the
files; that is, that the different thematic files with data from the household
questionnaires can all be matched with each other, and that information from the
household can be merged with information from the community and price
questionnaires. Problems are most commonly found in merging information from
the three questionnaires, so this aspect should be checked the most closely.

At this stage it is useful to compile basic univariate statistics for each
variable. For qualitative variables (i.e., those that only have a small number of
possible values like yes/no questions), frequencies should be produced. For
quantitative variables, the minimum, maximum, and mean values should be
reported. Then these results should be examined for rough plausibility. If, for
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Box 6.5: File Structure, Identifiers and the Interface Between Data Entry and
Analysis

When data entry is integrated with field operations, the most natural unit for
data management is the householdfile (the set of records of different types that pertain to
one household), whereas at the analytical stage it is the thematic file (the set of all
records of the same type generated by all households). An important step in the data
management process is therefore to transform one form of file organization into the
other. The record format structure used in the custom LSMS data entry program makes
this process conceptually trivial, as will be illustrated below with a simple example. In
practice this process may be complicated because of the large bulk of the data sets.

Consider a three-household LSMS survey with a three-section questionnaire:
housing, roster, and budget. The housing page contains information on building
materials for walls and roof; the roster contains the name, sex, and age of all household
members; the budget page records the amounts spent by the household on various items.
Such a questionnaire would generate three record types: 001 for Housing, 002 for Roster
and 003 for Budget. Assuming that the three households are numbered 11111, 22222
and 33333, the data entry program would generate three files, as shown on Figure
6.5.A. Notice that each record is uniquely identified with a record type, a household
number, and whatever extra identifiers are needed to distinguish individual records of the
same type within a household. In this case, each person in the roster has a two-digit ID
code, and each budgetary item has a three-digit item code (for instance, code "103' may
mean 'bread').

Figure 6.5.A The Househo(d files

Household 11111 Household 22222 Household 33333
001 11111 1 2 001 22222 1 1 001 33333 1 1
002 11111 01 JOE 1 37 002 22222 01 HOE 1 25 002 33333 01 SAM 1 40
002 11111 02 JANET 2 33 002 22222 02 MARY 2 23 002 33333 02 SANDRA 2 35
002 11111 03 JIMMY 1 12 003 22222 096 005500 002 33333 03 SAMMY 1 15
002 11111 04 JUOY 2 10 003 22222 103 000012 003 33333 015 000234
003 11111 103 000040 003 22222 199 000125 003 33333 103 000020
003 11111 217 002000 003 22222 205 001200 003 33333 201 000999
003 11111 260 000150

Box 6.5 continues on next page

example, the mean height for adults is reported as 15 meters, it is a sure flag that
something has gone awry in the reading of the variable, since the plausible
answer would be in the neighborhood of 1.5 meters.

A different aspect of data cleaning refers to checking for logical
consistency in the observations. This refers to a hunt for and solution to blanks
or missing data, invalid data, outliers, or inconsistencies between observations -
the very things the data entry program and concurrent data entry were designed
to detect and prevent. Thus to do this step centrally is redundant.
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Box 6.5 (continued)

Records from all files should be first piled up together and then sorted by record type,
household number, and any extra identifiers. This is easily done with any standard
sorting program and is illustrated on Figure 6.5.B.

Figure 6.5.1 Piling-up and sorting
ALL househoLds ALl househoLds
(piLed-up) (sorted)

001 11111 1 2 001 11111 1 2
002 11111 01 JOE 1 37 001 22222 1 1
002 11111 02 JANET 2 33 001 33333 1 1
002 11111 03 JIMMY 1 12 002 11111 01 JOE 1 37
002 11111 04 JUDY 2 10 002 11111 02 JANET 2 33
003 11111 103 000040 002 11111 03 JIHMY 1 12
003 11111 217 002000 002 11111 04 JUDY 2 10
003 11111 260 000150 002 22222 01 HOE 1 25
001 22222 1 1 002 22222 02 MARY 2 23
002 22222 01 MOE 1 25 Sort by: 002 33333 01 SAN 1 40
002 22222 02 MARY 2 23 002 33333 02 SANDRA 2 35
003 22222 096 005500 - Record Type > 002 33333 03 SAMMY 1 15
003 22222 103 000012 - HH Number 003 11111 103 000040
003 22222 199 000125 - etc 003 11111 217 002000
003 22222 205 001200 003 11111 260 000150
001 33333 1 1 003 22222 096 005500
002 33333 01 SAM 1 40 003 22222 103 000012
002 33333 02 SANDRA 2 35 003 22222 199 000125
002 33333 03 SAMMY 1 15 003 22222 205 001200
003 33333 015 000234 003 33333 015 000234
003 33333 103 000020 003 33333 103 000020

_003 33333 201 000999 003 33333 201 000999

Finally, the sorted file may be split into thematic files as shown in Figure 6.5.C. Each
such file is a flat file, where records represent homogeneous statistical units and can be
submitted to standard statistical software for separate analysis. The presence of
household numbers in each record makes it possible to link these thematic files for more
ambitious manipulation. The size of the thematic files should not exceed what would be
easy to handle with the level of hardware and software expected of the final users.

Figure 6.5.C Thematic files

Theme 001 Theme 002 Theme 003
Housin Demographics Budget

001 11111 1 2 002 11111 01 JOE 1 37 003 11111 103 000040
001 22222 1 1 002 11111 02 JANET 2 33 003 11111 217 002000
001 33333 1 1 002 11111 03 JIMMY 1 12 003 11111 260 000150

002 11111 04 JUDY 2 10 003 22222 096 005500
002 22222 01 MOE 1 25 003 22222 103 000012
002 22222 02 HARY 2 23 003 22222 199 000125
002 33333 01 SAM 1 40 003 22222 205 001200
002 33333 02 SANDRA 2 35 003 33333 015 000234
002 33333 03 SAMMY 1 15 003 33333 103 000020

003 33333 201 000999
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When the full LSMS field work and data management strategies have been
adopted, the LSMS division has always recommended that any data cleaning with
respect to logical consistency should be left to individual analysts. The files are
thus ready for distribution to analysts at this stage.

One reason for recommending that checks for logical consistency be left
to analysts is that no consensus exists as to how to identify or treat outliers and
missing observations.62 Since no procedure will satisfy all analysts, it has been
deemed best to give them the raw data and let each analyst perform whatever
cleaning he or she thinks best. Moreover, it is very important for analysts to
know exactly what has been done so they can interpret their findings correctly.
Since documenting data editing is very difficult, it may be preferable to leave it
to the individual analyst.

Naturally one of the important analysts of the data will be the statistical
institute itself. Thus, the recommendation that the data be made publicly
available after checking only for structural consistency does not preclude further
data cleaning with respect to logical consistency as part of the analysis process.
The institute may wish to make public its corrections, e.g., imputations of
alternate values for outliers or missing observations, along with its other
computed variables, such as income or consumption aggregates. These computed
variables should be labeled as such and distributed in addition to and not instead
of the original data. The original data, free from adulterations, must be made
available to outside analysts.

This small role of the central office in cleaning data is possible because
so much of the data quality control has been moved to the decentralized data
entry stage. Before the availability of personal computers made this possible,
data entry and data editing had to be done separately after the field work was
concluded. For certain simple surveys, ex post facto data editing might converge
to a relatively "clean" data set after a few iterations, usually in a year or so. In
complex surveys, however, implementing quality controls and the correction of
the detected inconsistencies in batch operations becomes difficult. Editing a
complex survey in this way could take several years, and in extreme cases the
resulting data set - even if internally consistent - can be extremely unreliable
because of the myriad of undocumented decisions that had to be made along the
way. Now personal computers can perform powerful quality checks at the time
of data entry, and data entry, data editing, and field work can be integrated into
a single process. Thus the need for time-consuming and inaccurate ex post facto
data editing has been eliminated.

62. Some analysts do nothing. Others spend a long time identifying these problem cases.
Some analysts drop the problem observations. Others develop elaborate routines to impute
some kind of correction.
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Finally, and very importantly, the central office must add the variables
containing the sampling weights and prepare adequate documentation to
accompany the data sets. This is treated in detail in Section B of Chapter 7.

C. File Structure Used in LSMS Data Entry Program

A custom data entry program was developed for the first LSMS surveys
and has been used since then in most of the surveys assisted by the LSMS
division of the World Bank (see Box 6.6). The file structure it uses is described
here. Experience has proved this structure to be satisfactory. It handles well the
complexities that arise from having so many different levels of observation and
addresses the perennial goals of limiting errors by data entry operators,
minimizing storage requirements, and interfacing well with statistical software at
the analytic phase.

In describing the structure two terms must be defined: the record type and
the record. Imagine a matrix of information like the grids on the questionnaire.
The columns are the questions or variables. The rows are the different
individuals (or plots of land or businesses or whatever) to which the questions
pertain. The variables may be divided into smaller, more manageable subsets
which are referred to as record types (such as employment, health, and so forth).
The information pertaining to any row - an individual, for example - is a
record.

Correspondence Between Records and Individual Units Observed

The data structure maintains a one-to-one correspondence between the
individual unit within each level of observation and the records in the computer
files. For example, to manage the data listed on the household roster, a record
type would be defined for the variables on the roster and the data corresponding
to each individual would be stored in a separate record of that type. Similarly,
in the consumption module a record type would correspond to food items and the
data corresponding to each individual item would be stored in separate records
of that type.

Variable Nwnber of Records

The number of records in each record type is allowed to vary. This
economizes the storage space required, since the files need not allow every case
to be the largest possible. For example, the number of bytes necessary to enter
the roster data for every person in one particular household will be determined
by that household's size (with an average of about 5 persons per household),
rather than be a fixed number that has to allow for the largest conceivable
household (which might be 20 or 25 persons).
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Box 6. 6. An Evaluation of Data Entry Packages' Suitability for the LSMS

When the first LSMS surveys were undertaken there was little data entry
software available that could take into account both the complexities of the LSMS
questionnaire and the integration of data entry with the field work. A customized
data entry package was developed and has been used for most of the LSMS surveys
that have been implemented, especially for those that have integrated data
management and field work.

The number and sophistication of commercially available data entry
packages on the market and in use in statistical agencies has grown markedly since
the first LSMS. In an effort to identify other data entry options for the LSMS, an
independent software testing firm (National Software Testing Laboratories) was
contracted by the World Bank to evaluate six data entry packages and one data base
package to determine their adequacy for use with an LSMS. The software packages
evaluated were:

Package Developer
IMPS 3.1 U.S. Bureau of the Census
BLAISE III 1.0 Central Bureau of Statistics of the Netherlands
ISSA 2.28 Macro International
Rode/PC 3.09 DXP/IDES
EPI-INFO 60 U.S. Centers for Disease Control
SPSS/DE 5.02 SPSS Inc.
Paradox 4.5 (for DOS) Borland Corporation

Based on the evaluation criteria presented in this chapter, IMPS was the
only software package that was found to meet all of the requirements of the LSMS
data entry process. Practical experience using it for LSMS surveys has been
limited. The Romania team started to use IMPS since they were already familiar
with it, but determined that it was difficult to do all of the data quality checks they
wa-.ed and thus switched to the custom program. In Ecuador, the statistical agency
used IMPS and found it satisfactory in their LSMS survey.

Blaise III 1.0 was unable to generate reports and had no method for forcing
out-of-range values and ISSA 2.28 could only handle 940 variables, well below the
needs of the LSMS. Note that at the time of the evaluation in fall 1994, new
versions of both Blaise and ISSA were being developed which would deal with the
constraints listed above. The other packages had a variety of limitations which
made them unsuitable for use with an LSMS survey.

It should be kept in mind that software developments are occurring rapidly
and that there may well be other packages available now or in the near future that
will meet the needs of the LSMS data entry process. If reviewing software options,
the requirements listed in this chapter should be used. If the proposed software
cannot function as outlined here, then a different option should be selected.

This structure can also be generalized to situations of higher complexity.
So far we have considered the case of a single household, which might have from
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one to 25 members. A more extreme situation can be found in the fertility
section, where data are sometimes collected for every child ever born to each
woman older than 15. The questionnaire may include space for 5 such women
and 15 children for each of them. The recommended approach uses just one
record for each child actually recorded in the household (usually a reasonably
small number), whereas the alternative approach might require keeping space for
75 children in all households. One can even imagine that the questionnaire might
include information on each of several illnesses for each child of each woman,
thus adding another factor to the total number of cases.

Limiting the Length of a Record 7ype

It can help to eliminate data entry errors to have a record type contain the
same amount of information as each screen presented to the data entry operator.
In some cases, this can be much less information than what would be conceptually
acceptable to group together for each observation.

Consider the health module, which may be laid out across three or four
physical pages of the questionnaire. Conceptually, the information on each
person in the health section could be treated as one record type. But that amount
of information is often difficult to fit into an easy-to-read layout on a single
computer screen (see Box 6.7). Moreover, using a single screen would require
the data entry operators to flip back and forth through the questionnaire as they
entered all the information for the first individual, then for the second, etc. In
this case the data entry screen (and thus the record type) would better correspond
to a string of questions on a single physical page of the questionnaire. That way
the data entry operators can fill in one screen for each individual and then turn
to the next page of the questionnaire.

Identifiers

It is essential that each statistical unit have a unique identification code.
In the LSMS data entry program, each unit of observation is assigned a code in
three or more parts. The first part is the "record type," which appears at the
beginning of each record. It tells whether the information is, for example, from
the cover page, the third page of the health module, or for food expenditures.
The record type is followed - in all records - by the household number. In
most record types, a third identifier will be necessary to distinguish between
separate units within the household, for instance, the person's ID or the code of
the expenditure item. In a few cases there will be only one unit for the level of
observation and thus the third identifier is unnecessary. For example, housing
characteristics are usually gathered for only one home per household. In a few
cases there may be an additional fourth code. For example, the third identifier
might be the household enterprise, and the fourth code would apply to each piece
of equipment owned for each enterprise.
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Box 6.7.: A Sample Data Entry Screen

HHOLD: 02024 SECTION 1: HOUSEHOLD ROSTER: (Record Type 002) ID CODE: 06

IA STILL LIVING HERE?: 1 <YES
2 SEX: 1 <KALE
3 REL. TO HEAD: 03 <SON/DAUGHTER
4 CAN TELL DATE ... ?: 1 <YES
5 DATE OF BIRTH DAY:19 MONTH:09 YEAR:79
6 HOW OLD IS..? YRS:013 MTHS: _
7 MARITAL STATUS: 5 <WIDOW/WIDOWER
8 PARTNER LIVES HERE?:
9 ID CODE OF PARTNER:
10 No. OF MTHS AWAY: 00
11 WILL BE RESIDING HERE?:
12 HOUSEHOLD MEMBER?: 1 <YES
13 MTHS AWAY IN LAST 6M?: 0

This box shows a the data entry screen used for the KHDS family roster
data. The fields that are underlined correspond to actual data entry fields. In
practice, depending on the hardware used, these fields can appear in different colors
or reverse video or in any other format to catch the operator's eye.

The rest of the screen contains the names of the variables and the meaning
of recorded values for qualitative variables. For example, in variable "SEX", code
01 means "MALE". There are also comments on the screen for the data entry
operator such as the title on top "SECTION 1: HOUSEHOLD ROSTER: (Record
Type 002)". Notice that the data entry program repeats the household number in
the upper left-hand corner of every screen, even if the operator only has to enter it
once when beginning each questionnaire. The identification code for the person
number is in the upper right corner.

On this screen there are two variables presenting an inconsistency. The age
of the person is 13 years old and his marital status is widowed. On an actual
computer screen the age and marital status fields would be blinking to flag the
inconsistency.

Though the techniques are easy to learn, designing a data entry screen takes
more skill than one might think. Here the designer decided to include the question
number as part of the label for each variable, to make it easier for the operator to
link each field with its corresponding box in the questionnaire. The screen size is a
limiting factor since it only has 80 columns and 25 lines. This screen is simple
enough, but when there are more than 20 variables, it cannot be laid out as one
variable per line. It takes practice and creativity to fit all the variables into some
sort of logical order without overcrowding the space available and to abbreviate the
labels in such a way that they are understood by the operators as well as by the
survey users at the analytical stage. This is particularly true given that the variable
labels defined for data entry are usually borrowed by the statistical software. A
good designer can fit up to 50 variables on a screen without making it look
overcrowded, but that takes practice.
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Transfomration

Once data entry is completed, the struchtre of the files should be

transformed from that appropriate for data entry to that appropriate for analysis.

This process is illustrated in Box 6.5.
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Chapter 7: Beginning Data Analysis

Key Messages

* Data from LSMS surveys support a wide range of analysis on many
topics, with methods ranging from simple descriptions to complex
behavioral models.

* Achieving full use of data from an LSMS survey requires that analysis be
considered from the beginning. Identifying the uses to which the data will
be put is a key part of planning, and many parties should be involved in
analysis and planning for it.

Plans should be made early on about how to promote use of the data
through maldng them widely available, commissioning studies, holding
workshops, or whatever other method is appropriate for the specific
country.

Adequate documentation must be prepared as a matter of course so that
analysts can effectively make use of the data sets.

The basic abstract should present a limited number of tables that are
analytically interesting. They should be clearly presented and may be
supplemented by graphs.

More analytically complex studies can be done on a number of topics.
Examples include an analysis of poverty (how many poor there are, what
they are like, and the reasons for their poverty); social services (access to
services, use, quality, and the effect of changes in prices and quality on
use); the impact of social programs; determinants of household behavior
(what affects decisions about labor supply, school enrollment, fertility,
participation in transfer schemes); and other such studies.

The payoff to conducting surveys is in the analysis of the data they
produce. Analysis will improve understanding of household welfare and augment
the government's ability to make good policy decisions. This chapter is
concerned with how to start the policy analysis process.

Section A highlights activities that may accompany the survey project in
order to promote data use by many analysts. Section B describes the
requirements for the documentation and dissemination of data sets. Section C
gives some guidelines for producing a basic abstract from the survey. Section D
outlines more sophisticated work. All readers of this manual should at least skim
this whole chapter. It is supplemented by Annex X, which outlines how to
construct some of the basic aggregates from the survey.

145



A. Policies and Project Components to Promote Data Use

LSMS are so rich in information that exploiting their full potential requires
much more than a simple abstract.'3 It is thus important to facilitate data
analysis as much as possible, beginning with the design of the survey itself. Box
7.1 summarizes the roles often played by different actors in data analysis.

In recent years LSMS survey projects have increasingly included activities
to promote data use. The scope of what is included varies widely from country
to country, depending on the funding available, the enthusiasm of project
designers, and the expectations of how much analysis might occur in the absence
of any specific activities to support data use. To date, we have not evaluated
experience systematically enough to provide recipes for what is "enough" or what
"works."64 In this section we list some of the initiatives that have been tried,
that might be tried, or that seem promising. These are presented to help the
survey planner get started on a brainstorming process that will lead to actions
appropriate for his or her own country:

* Hold a seminar or workshop to publicize the abstract as soon as it is
available. At this workshop, advertise the availability of the data and
make copies and documentation of the data available on diskettes. Have
some remarks or presentations designed to get people thinking about what
further analysis might be possible.

* Hold a second workshop six months or a year after the data are available
to present all the analysis done during that time. This could be a simple
workshop. Altemately, some papers could be commissioned for it or a
competition could award prizes for the best papers.

* Provide funds for specific offices in the govemment (e.g., planning,
health, agriculture, and so on) to commission analyses. These could be
for topics identified at the time the survey is designed. Alternately, a
dollar allocation could be made initially and the agenda left open.

* Identify a few key policy issues and ensure that high-quality analysis of
these takes place promptly and is discussed with policymakers.

* Ensure that any intemational agencies engaged in policy dialogue are
aware of the data's existence. Often these agencies have studies planned
that would benefit from the data.

63. The abstract is, of course, very important and is discussed in Section C.

64. A qualitative evaluation should be available by 1996.
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Box 7.1: 7he Role of Different Actors in Analysis

Since LSMS surveys are rich in analytic potential, many different actors should
have a role in their analysis. This box describes the typical sharing of roles, though of
course they may differ in different countries.

Central StatisticalAgency. The central statistical agency has two main roles in data
analysis. First, it will usually produce a basic abstract. Second, it will supply data sets and
their documentation to other users. In a few countries, the statistical agency may also take
on other data analysis functions. It may, for example, conduct is own program of analysis
driven by sectoral or policy questions. In general, however, such analysis requires not only
statistical infrastructure, but detailed sectoral knowledge and, sometimes, complementary
data that are usually found int he sectoral ministries or research institutions rather than the
central statistical agency.

Planning Agency. The planning agency is often the agency responsible for
conducting or contracting out studies of interest to several sectors of government. Defining
a poverty line, studying the amount of poverty, and identifying characteristics of the poor
are common examples of such work. Studying the incidence of government subsidies across
different socioeconomic groups and other targeting questions are additional examples. The
planning agency may also take an active role in promoting analysis on a variety of topics
by other agencies.

Seaoral Ministries. Sectoral ministries (e.g. of Health, Education, Agriculture,
etc.) may separately use the LSMS data to look at the coverage of services they provide.
They may be interested in analyses of how changes in the accessibility, quality, or pricing
of their services would affect their use and the revenues from user fees. They may be
interested in knowing what parts of households behavior or government action most affect
the outcomes or indicators that their ministries are most interested in. For example, what
are the determinants of child malnutrition or of school enrollment? The sectoral ministries
may have the analysis performed by their own staff members. More often, they will find
it convenient to contract out the analysis to persons or agencies more specialized in
quantitative statistical analysis.

Universities and Private Research Institutes. Since universities and private research
institutes encompass a wide range of disciplines and interests, it is difficult to generalize
about what they may do. They may do any of the above kinds of analysis on any sectoral
topic. They are probably the most likely to do analysis that not only describes the current
situation but also analyzes how it came about or could be hanged.

International Development Agencies. International development agencies may
conduct, fund, or use the results from all of the types of analysis listed above, since they
require a solid empirical foundation for their policy advice and project evaluations.

* Provide training through in-service courses in-country. This might include
training in any of four areas: (1) lessons in a common statistical software
package (e.g., how to run a table or regression); (2) training in statistics
(e.g., tests for significant differences in tables, regression analysis); (3)
workshops in how to present the results of statistical analysis simply and
clearly; and (4) seminars in special topics of analytic interest (e.g., how
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to draw a poverty line or conduct incidence analysis). The balance among
the four and the level of sophistication of each will depend on the
prevailing analytic skills in the target audience(s). The courses might be
offered to staff in the planning and statistics agencies, staff in line
ministries, or university researchers. Such seminars cannot replace sound
university and post-graduate training in the social sciences, but they can
help polish skills that may have been neglected due to the lack of an
opportunity to apply them.

* Ensure that key offices in government have adequate hardware and
software to conduct data analysis.

* Provide technical assistance to planning and evaluation offices in key
government agencies.

* Sponsor a peer-reviewed working paper series on quantitative policy
analysis.

* Put the data sets into the data banks of principal universities and/or make
them available through the Internet.

* Contact the professors of quantitative methods courses in universities and
encourage them to use the data sets in their classroom exercises.

* Advertise the availability of the abstract and of the data in places where
local graduate students studying overseas will find out about them,
perhaps through alumni newsletters or mailing lists held by the principal
sources of overseas scholarship funds.

* Provide graduate scholarships in local universities for students who
concentrate on quantitative policy analysis. Require them to work in
appropriate government offices during or after their studies.

* Translate the questionnaires and documentation into English or other
international languages so that researchers from around the world can have
effective access to the data.

B. Documentation and Dissemination of Data Sets

If more than one agency (or indeed, if more than one person) is intended
to use the data, a system of documentation and dissemination is required. Good
support for data dissemination includes five things: (1) an open data access
policy; (2) good basic documentation; (3) organized files of the unit record data
files, (also known as "raw data"); (4) a filing system that guarantees that the data
and important records will be permanently available; and (5) clear assignment of
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service standards and responsibilities for handling data documentation and
dissemination.

Data Use Policy

In simple terms, data users should have early, unrestricted access to the
survey unit record data files.65 This should be formally recorded in a document
that explicitly states the policy and is signed by someone in authority - at least
the head of the statistical agency and possibly the minister of planning or finance.
An example of such a document is provided in Box 7.2.

Obvious though it may be that collecting data is only useful if the data are
used and that increasing the number of users means more use, statistical agencies
may still be reluctant to distribute the unit record data. Some common arguments
and their counter-arguments follow:

QUALaY CONrROL. The argument may be that the data need to be edited
at the central level to ensure quality. As explained in Chapter 6, if the data entry
program is prepared carefully and data entry is properly integrated with field
operations, no further editing is needed or desirable at the central level. If the
statistical agency wishes to add constructed variables (such as income and
consumption aggregates) to the public use files, these will take time to prepare.
The agency should set a performance standard of providing these supplemental
files within a reasonable time, such as six months, of the end of field work, and
the project budget should ensure that the resources to actually do the work in a
timely fashion are made available.

SENsTTIVr1Y. Sometimes the data reveal facts about the living standards in
a country that the government may be reluctant to publish widely. The political
repercussions can indeed be sensitive in some settings, but before data access is
restricted, some factors should be considered. First, for those households
suffering deprivations, the survey's showing that deprivation exists will not be
surprising. Second, good data will make it difficult for people to exaggerate the
extent of deprivation and, indeed, will sometimes reveal it to be less than
popularly thought. Third, analysis of the survey data may help the government
make better policy decisions about how to minimize poverty. Fourth, the

65. In many surveys assisted by the World Bank, the data access policies have been more
restrictive. The data are usually owned by the host country and the World Bank has the unlimited
right to use the data for internal purposes. The World Bank may sometimes release the data to
third-party users only with written authorization from the host government. In some cases this
permission is freely and promptly given, while in others it may be a slow process to get
permission and in still others permission for distribution to third parties is only rarely granted.
In the last few years, data access policies are becoming noticeably more open. A widespread
consensus now exists that the World Bank should not assist with surveys unless the unit record
data will be widely available to many users, especially to local government agencies, but also
including national and international academics and international development institutions.
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Box 7.2: Prototype Data Access Policy

A data access agreement should contain the points shown here in boldface type.
The policy should be publicly known; one of the best ways to accomplish this is to
include the agreement in the abstract published from the data.

Intended users. The data from the .... [Country X].... Living Standards Survey are
intended for use by all researchers in government agencies, universities, and private
research institutes, international development organizations, and other similar
institutions. Researchers are requested to give due recognition of the source of the data
in all publications and to provide copies of all publications arising from the analysis of
the data to the libraries at the ..... [statistical agency, planning agency, international
agencies, and university library].

Proceduresfor obtaining data. Requests for access to the data should be accompanied
by a one to two- page outline of the proposed analysis. This will be kept on file so
that other interested researchers may contact the analyst about the outcome of the
work. Requests should be submitted to .... [name, title, address and phone number, fax
number, and internet ID].

Performance standards. The .... [agency implementing survey].... will normally have
the data available for public use not later than six months after field work has been
completed. The request for data sets and basic documentation will normally be
processed within three weeks of receipt. [A small fee consonant with the costs of staff
time and supplies used in copying data and documents may be charged.] The data sets
will be made available in ASCII and .... [any other].... format.

government may be able to broaden the social policy dialogue in a way that is
politically positive. Analysis of the survey may help all parties to understand the
constraints on action and thus aid in forming reasonable expectations and a
consensus on policies to reduce poverty.

ANALYSIS WILL BE PROVIDED BY THE STATISTICAL INSTTUTE. Sometimes the
data collection agency suggests that it will be able to provide the users with the
tables they need, as opposed to the unit record data that would allow them to
conduct the analyses themselves. It may be a desirable additional service if the
statistical agency will perform analyses for users not able to do so themselves, but
it does not replace dissemination of the complete data sets. Modem statistical
modelling requires a continuous interaction between the analyst and the data; it
cannot be reduced to the scrutiny of a set of predetermined tabulations produced
by intermediaries. This is especially true for surveys and analyses as complex as
the LSMS.

CONFIDENAL4L TY. It is sometimes argued that releasing the unit record
data violates the confidentiality of the responses made by each household.
However, since the unit record data files need not contain any identification of
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the households other than a numeric identification code used to match sub-files
to one another, this argument carries little weight.'

Sometimes the reasons above are given as pretexts to hide a simple and
painful truth: statistical agencies may not have the data sets and documentation
sufficiently well organized to feel confident about offering public access to them.
The solution to this problem is to ensure that building this capacity is included in
the design of the project.

Basic Documentation

The importance of adequate documentation can hardly be over-stated.67

No reliance should be placed on individuals' memories or personal files. Not
only are these haphazard, but it is inevitable that with time the staff will move
into other positions or out of the institution altogether. The LSMS division of the
World Bank, through its own experience and in its dealings with statistical
agencies around the world, has seen crucial documents and even whole years'
worth of data lost.

Each data user should easily be able to obtain three documents: the
questionnaire, a summary basic information document, and the abstract. These
should be sufficient to fill two needs: to allow the potential analyst to determine
whether the data suits his or her needs, and to provide those who do decide to use
the data to make full, appropriate, and easy use of them. The user should also
be able to obtain, as needed, other documents such as the sampling plans and
manuals for field staff.

The summary basic information document should include the following:

QUESTiONNAiRE. A synopsis of the questionnaire may be included. It can
be very short, since the questionnaires themselves should be made available to all
users.

SAMPLE. A concise but complete description of the sample design and its
implementation should be given. The description of the design should include the
sample size and cluster size, the number of strata used and any implicit
stratification, the number of stages used in the sample, the number of sampling
units at each stage, and the probability of selection at each stage. The description
of the implementation should cover any deviations from the original design,
especially those involving the level and sources of non-response and the number

66. Sometimes, and especially for panel surveys, records that include the names or addresses of
the households may be kept. There is no need for these to be given to data analysts.

67. Even if there are restrictions on access to the data, the documentation is important and should
be completed for qualified users.
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of replacement households selected. The data files themselves must contain the
sampling variables, especially the sampling weights (raising factors) that should
be applied to the raw data to obtain an unbiased estimate of the population means,
and strata and cluster codes that should be used in adjusting sampling errors for
sample design features.

FIELD WORK. This section should describe the basic field procedures and
quality control techniques. Anything (good or bad) that would influence the
interpretation or credibility of the data set as a whole or of particular variables
should be explained.

GUIDELINES FOR USING THE DATA. Full information on how to link the
various parts of the survey must be clearly stated. The linkages may be between
different parts of the household questionnaire; between the household, price,
community, and facility questionnaires; between years of the panel; or between
survey data and other external data sets. The codes for any items not pre-coded
in the questionnaire should be made available in the text or appendices of the
document. For items with very detailed coding, such as industrial or occupation
codes, it is useful to include the codes at the one or two-digit level of aggregation
and to steer the reader to the full code books.

Any problems encountered in the data and the solutions taken should be
specified. Some illustrations are useful here. Occasionally a particular subset of
the data is deemed too flawed to use. It is important to state clearly why the raw
data are not available or to inform the user of precautions to be observed in using
those variables. For example, the anthropometric data from the 1988 Jamaica
LSMS survey had some observations recorded in English measurements and some
in metric and it was impossible to distinguish with surety which was which.
Sometimes flaws have been fixed, for example, sometimes the identity or location
codes of certain questionnaires have been corrected ex post facto, or occasionally
responses to "other (specify)" responses have been coded.

DOCUMENTATION OF CONSTRUCTED DATA SETS. Often the survey institute
will make available some constructed variables in the public use files. The most
common and useful of these are price indices, aggregates of household
consumption or income, as well as adjustments to these to account for variation
in prices over time and space. Z scores for anthropometric variables are
sometimes also provided. Each of the constructed variables should have a clear
explanation of how it was constructed so that the user can determine whether it
suits his or her specific analytic purpose and how to interpret it. It is desirable
but not essential to also include (in the appendices or electronic files) the
programs that were used to construct the variables in question. Constructed data
files should be distributed in addition to, not instead of, the raw data used in their
construction.
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DESCRIPTON OF FLES. The contents and names of the data files should
be mapped to the corresponding sections in the questionnaire and the system of
variable names and labels sketched. It is helpful to include the size of the files
as well.

REFERENCES TO OTHER DOCUMENTS. At minimum a list of ancillary
documents should be included. References to other analyses done with the same
or similar data sets may also be useful, though these may be difficult to organize.

In addition to the summary documentation, the documents from which the
summary draws should be made available to users who desire more detail on
certain aspects of the survey. Most important among these documents will be the
documents on sampling, the full code books, and the manuals for supervisors,
interviewers, anthropometrists, and data entry operators.

It is useful if the documentation can be produced in both the national
language and a language used by those in development agencies and international
academia. Obviously, producing these documents in the local language will
encourage local use and is natural if the survey agency is producing them.
Translating them into English or another international language can be a low-cost
way for the project to encourage analysis by other researchers.

Unit Record Data Files

The unit record data should be made available in some reasonably user-
friendly way. This normally consists of a series of files for each section of the
questionnaire that contain all the records for each household (e.g., the thematic
files explained in Chapter 6).U The files should always be made available in
ASCII; it may also be easy and useful to distribute them already translated into
formats for the most commonly used statistical packages. The location of the
variables in the raw data files should be clearly documented, ideally in a
computer-readable form. If the statistical institute has taken the trouble to give
detailed descriptive labels to variable names and codes, it will be performing a
useful service by making these available in formats useful in the various statistical
softwares.

68. A single file is usually Dot convenient, given the hierarchical nature of the data structure.
It may also be too large for some users. Though those adept with computers can usually digest
a single file, many local analysts have computers and software that are somewhat less than state
of the art. They often do not have manuals (or cannot read them fluently because they are
available only in English) and may be relatively inexperienced in handling data films.
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Filing System

It is important to store the various paper and electronic documents
appropriately. Though it cannot be prescribed how exactly to do this, certain
aspects are required for safe storage.

INVENTORY CONTROL. It is essential that master copies of all the important
files be kept in a separate archive and be used only to make new copies. In this
way there is no danger of the final copy being given away or damaged. It is
convenient to have multiple spare copies of the most commonly used documents
available for immediate dissemination.

SECURnrY. To ensure that the data are not lost or corrupted, the agency
in charge of the data should maintain a master and a backup copy of the data
files. The master data set should include all the necessary files, but no redundant
or outdated files.69 The backup copy of the data set should only contain the files
in the master data file. Only those who are responsible for them should have
access to the master files. This is most easily accomplished by storing the files
with a password required for write access. Reasonable safeguards against loss of
the backup should be taken. This might mean putting copies into a fire-proof safe
or depositing backups in a separate building (such as a regional office of the
statistical agency, the records center of the planning agency, or a university
library). Both the master file and backup copies should occasionally be re-written
to reduce the chance of media failure.

INSTflVTIONAL MEMORY. More than one person should be familiar with the
filing system and passwords so that if the primary person responsible is absent on
holiday or sick leave or quits, the documentation is not lost.

Setting Service Standards Assignment of Responsibilities for Data Documentation
and Dissemination

It is important to think through the tasks that will be required to document
a data set and to support its dissemination for several years after the survey. For
institutes that have traditionally focused only on publishing standard abstracts, this
may require some innovative thinking.

First, the agency will have to think about what product or service it will
offer and how. For example, it may determine that it will offer to individual
researchers paper copies of descriptive documents and electronic data files in

69. Often a particular data set will go through many versions before it has been correctly
compiled. Over the life of the data files, there may be problems with recording all the changes,
but confusion can be reduced by keeping only the correct files in the master data set. To ensure
that the history of all changes is not lost, the person in charge of archiving the data files may also
want to keep copies of all versions; these should be kept separate from the master files.
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ASCII. This will require that it set aside enough staff time and develop
procedures agile enough to handle the anticipated number of requests within a
reasonable response time. The agency could instead or additionally place all the
information on the Internet or in public use accounts at universities. This would
take slightly more preparation time initially, but if many users have access to
those services, lower the number of individual requests for the data that the
agency would have to cope with.

Then, responsibilities for carrying out the different functions for data
documentation and dissemination must be clearly assigned. Otherwise there is a
tendency for things to fall through the cracks. Writing the Basic Information
document, for example, will require input from several people - especially the
sampler, the data manager and the analysts, but none might think it principally
their duty. Likewise, the archival function has a tendency to be split between a
secretary for the paper records and the data manager for the electronic records,
a recipe that leads easily to gaps. And who must do each part of servicing a
request for data must be specified - who, if anyone, need grant permission, who
assembled the information to send, who keeps whatever files are required.

It would appear that the lack of clearly assigned responsibilities for data
dissemination may impede data access as much as poor policies. In the short run,
it should be the survey manager who is responsible for organizing the
documentation and beginning the data dissemination function. In the medium and
longer run, that individual may be assigned to other activities, so a more
permanent assignment of responsibilities should be made. Note that it is not a
good idea to set up a system where someone at the top of the statistical agency's
has to respond to each request for data. These people are too busy, and if they
must act on each individual request, potential analysts will likely get very bad
service. Rather authority should be placed closer to the working level.

C. The Abstract

The abstract is not only the first product of an LSMS survey, it is usually
the most widely read. This section discusses its contents, its format, and the
process required to produce it.

CONTENT. The abstract should present a carefully selected set of tables.
The tables should include the basic description of the different facets of living
standards. For example, employment status, housing conditions, literacy and
enrollment, nutritional status, incidence of ill health and use of health care
services, and availability of basic infrastructure such as transportation, water, and
electricity, should be included.

Abstracts should present the frequencies or means of the select set of
indicators of living standards. They should also tabulate these for selected socio-
economic groups. For example, they might present literacy or employment rates
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by rural/urban area, by gender, and by age. The tabulations should show the
contrasts that are most important to the country and topic at hand. For example,
gender or regional differences in school enrollment may be very large in some
countries and very small in others. Where they are small, it is less necessary to
report them.

More ambitious abstracts will also present cross-tabulations by welfare
groups such as quintile of consumption.70 The most ambitious abstracts will
include tabulations by categories of poor or non-poor.7 ' If poverty lines are
used in defining socioeconomic groups, the same tabulations should be presented
by quintile or decile.7 The quintiles or deciles present more information about
the full distribution of welfare and their definition is less controversial than that
of a poverty line. The calculation of welfare measures and poverty lines requires
a high level of programming complexity and analytic decision-making. If
available, such tables are always interesting and useful additions to the abstract.
But if their calculation will greatly slow down the abstract's production or
generate too much controversy over methods, it may be best to leave them out of
the basic abstract and produce separate, later reports on poverty.

Many abstracts err on the side of including too many tables, a large
number of which are of little analytic interest. At best, an overly thick volume
may make it difficult for the user to find the items of interest to him or her and
thus discourage use of the whole abstract. Worse, the mechanical tabulation of
many variables by many others often results in tables with so few observations
in each cell that conclusions are likely to be misleading. This is often not
apparent given the format of the tables.

Annex VIII shows the table of contents for the statistical abstract of the
1991 Pakistan Integrated Household Survey. It is an excellent basic abstract. It
presents information broken down by one or two factors for each variable -
region, rural/urban, age, sex, and education as appropriate. Annex IX gives the
table of contents from the 1993 Jamaica Survey of Living Conditions. It is more
ambitious and it presents most tables disaggregated by quintile as well as by
rural/urban area, parish, and, where appropriate, age and sex. It presents some
longitudinal tables. It also produces many more tables, with the list having
grown over the years in response to readers' comments on the abstracts from the
five previous surveys. Thus, while the number of tables is higher than often
recommended, they are analytically useful rather than merely mechanical.

70. Annex X provides guidance on how to calculate these.

71. Ravallion (1992) provides recommendations on how to draw a poverty line.

72. These divide the population into five or 10 equal-sized groups on the basis of a welfare
indicator. For analysis of LSMS data, this is most often per-capita household consumption.
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It is useful to include a basic description of the survey in addition to the
tables. This should include survey content, the sample plan and its implemen-
tation, and the field work techniques used. Sometimes the full questionnaire and
basic information document are bound right into the abstract as appendices. At
minimum, reference should be made to where to obtain them. The policy on data
access might be stated in the abstract.

It is often useful to include in the abstract some data from sources other
than the survey. Comparisons of indicators obtained from other sources may be
of interest -for example, comparing the age structure to that of the census or
the mean per capita consumption figure from the survey to that from national
accounts. When such comparisons accord well, it lends confidence to other
analysis. When there are large discrepancies, it is important to note which
technical factors might explain the differences. It may also be useful to add
background information. For example, in a table on the incidence of a
government program, it might be useful to note the cost of the program. This
enhances the policy impact of the abstract, but usually requires an inter-agency
team to help write since the statistical agency cannot be expected to be well-
versed on many sectoral programs.

In addition to the basic abstract suitable for use by policymakers and data
analysts, it can be useful to produce information in some other formats. In
Nicaragua, for example, the statistical institute produced a very short abstract in
cartoon form for distribution in primary schools (see Figure 7.1).

FORMAT. Producing a well-formatted table is an art. It is often learned
by first producing confusing or cumbersome tables and then gradually refining
them. Studying existing abstracts to see which best conveys information is useful
(see Box 7.3 for an example). Here we give some principles that help produce
clear tables.

* Row and column headers should be clear. They should use normal
language rather than computer variable names. If they contain scales, the
high and low ends should be indicated. For example, rather than labeling
quintiles as 1,2,3,4, and 5, they might be labeled as l(poorest), 2, 3, 4,
5 (richest).

* Detailed notes at the bottom of the table will often be required to
supplement the short labels possible on row and column headers. These
notes should provide complete definitions of the concepts covered. For
example, a table might be titled "Employment Status by Age Group" and
have columns labeled employed, unemployed, out of the labor force, and
so forth. In that case the definition of employment used should be
included at the bottom of the table, for example, "worked one hour or
more for pay during the week preceding the interview." Many of these
definitions vary slightly from survey to survey, so it is important to be clear.
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Figure 7.1: Illustration of an Abstractfor Primary Schools
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Box 7.3: The Difference Between a Good and Bad Table

The difference between good and bad table formats can be seen in Tables A, B, and C in this box. All
are on the same topic from the Jamaica Survey of Living Conditions. The first two were included in the 1988
abstract, the latter from the 1992 abstract. (The 1988 tables were formatted by one of the authors of this volume,
so it is fair game to criticize them here. The 1992 table was produced by the joint efforts of the Statistical and
Planning Institutes of Jamaica.)

The 1992 table is much better than the 1988 tables. Note that by transposing the rows and columns, the
later table can combine the two earlier tables into one single table, include what would have been two more tables,
and still be easier to read. The 1992 table also has much better labeling. The title makes it clear that the group
included is only those ill or injured who sought health care during the four-week reference period. The column
headers make it explicit whether the care was sought in the private or public sector. To interpret the 1988 table,
the reader had to know that doctor's office meant private sector and health centers meant public centers, and the
distinction was not made at all for hospitals. The 1988 table neither indicated that the 1,2,3,4,5 in the column
headers refer to quintiles of per capita household consumption nor which was wealthy and which was poor. The
1992 table does both. The later table also gives the number of observations in each row. From the percentages
in the table, it is possible to calculate the number of observations in each cell. The later table could make explicit
that the percentages in each three-column grouping sum to a hundred, but since the number of columns in each
grouping is small it is fairly clear to the reader that they do, even though that feature has been omitted.

ExAwPLEs OF aED TABLEs

Table A: Place of Consultation by Consumotion Level

Place of
Consultation 1 2 3 4 5 Jamaica

Hospital 22.0 34.8 25.6 31.2 14.1 25.0
Health Center 40.4 16.5 19.4 12.8 8.5 18.1
Doctor's Office 37.6 46.3 52.7 52.5 66.9 52.9
Pharmacy 0.0 0.0 2.3 0.7 1.7 2.1
Provider's Home 0.0 0.8 0.0 0.0 0.6 0.3
Patient's Home 0.0 0.0 0.0 1.4 2.9 1.0
Other 0.0 0.8 0.8 0.0 1.4 0.6

Table B: Place of Consultation by Area
Kingston

Place of Metropolitan Other
Consultation Area Towns Rural Jamaica

Hospital 32.2 33.8 19.9 25.0
Health Center 16.8 10.3 20.1 18.1
Doctor's Office 46.5 52.9 56.1 52.9
Pharmacy 1.0 1.5 2.7 2.1
Provider's Home 0.0 0.0 0.5 0.3
Patient's Home 2.5 1.5 0.3 1.0
Other 1.0 0.0 0.0 0.6

Box 7.3 continued on next page

159



Box 7.3 (continued)

EYAMPLE OF A GOOD TAKE

Table C. Use of Public/Private Sector By Ill/Injured Persons
for Medical Care, Purchase of Medications and Hospitalization During

the Four Week Reference Period By Area, Quintile, Sex, and Age
Percentage

Source of care hospitalization
Percentage of those Percentage (of those seeking
seeking mdical care purchasing mnedcations medical care)

Public Private Public Private Public Private
aassfi)cation Sector Sector Both Sector Sector Both Sector Sector Both

Area
KMA (N=321) 26.0 62.6 10.4 10.4 66.8 4.5 5.0 0.8 0.6
Other towns (N=345) 24.8 68.6 6.6 6.8 71.0 1.2 3.4 2.3 0.7
Rural areas (N=1,159) 27.4 63.7 8.9 9.8 52.1 2.7 5.5 0.8 0.3

Quintile
Poorest (N =353) 46.3 48.8 4.9 13.9 45.1 0.8 9.0 1.6 0.0
2 (N=335) 41.8 48.4 9.8 14.5 45.4 4.0 5.3 2.6 0.7
3 (N=378) 28.8 65.9 5.4 9.4 57.4 2.0 3.0 0.0 0.5
4 (N=381) 27.1 65.4 7.5 7.0 60.3 1.9 5.6 0.9 0.5
5 (N=378) 12.3 78.1 9.6 4.0 73.7 3.1 4.4 0.9 0.4
Sex
Male (N =834) 27.6 62.5 9.9 9.0 60.6 2.5 4.2 0.7 0.7
Female (N=990) 29.0 64.2 6.7 9.7 59.4 3.2 5.5 1.4 0.3

Age (years)
0-9 (N=488) 36.0 55.4 8.6 8.6 57.8 1.9 5.0 0.7 1.0
10-19 (N=227) 34.5 63.2 2.3 11.3 59.4 1.0 3.8 2.2 0.0
20-29 (N= 132) 26.0 63.7 10.3 14.8 59.5 2.5 7.1 1.3 0.0
30-39 (N= 146) 22.4 69.6 8.0 3.9 63.5 0.0 9.1 1.9 2.2
40-49 (N= 146) 18.1 71.4 10.5 12.6 61.7 4.9 9.6 0.0 0.0
50-59 (N= 151) 20.8 70.0 9.2 4.8 69.8 3.7 0.8 1.1 0.0
60-64 (N= 101) 32.8 58.8 8.4 4.2 54.6 2.0 2.6 0.0 0.0
65+ (N=433) 27.4 64.7 8.0 11.8 56.9 5.5 3.0 1.2 0.0

Jamaica (N =1,825) 28.5 63.4 8.1 8.9 58.5 2.4 5.1 1.1 0.4

* It must be clear what is tabulated. Is it the number of occurrences of each
event? Is it a rate, percentage, or mean? If it is a rate or percentage,
what is the divisor? If it is in monetary units, what is the currency, and
what period or region's prices apply?

* Are the percentages based on the totals of the rows or of the columns?
This can be made clear by including a row or column with the total
percent.
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* It should be clear whether the table pertains to the whole sample or to a
subset of it. For example, in a table of mean receipt of remittances, it is
critical to specify whether the average is across all households regardless
of whether they do or do not receive remittances or only across the
households that do receive remittances.

* Groupings should correspond to what is meaningful or common for the
country and topic. For example, in the education module, enrollment or
attendance rates should be shown for the sub-groups of children
appropriate for different levels of schooling. This might mean primary,
middle, and secondary. Some systems, however, do not differentiate
between middle and secondary, so the exact age cut-offs will differ
slightly among countries.

* Good tables indicate not only the percentages or means for each cell, but
also the number of observations (N) in each cell. In some cases this can
be done neatly within the cell itself. In other cases, it may produce a
cluttered-looking table. Sometimes putting N on the row and column
headers, or in separate rows and columns, will be neater and allow the
interested analyst to calculate N for each cell.

* It is ideal, though admittedly rarely done, to present standard errors or
confidence intervals or tests of significant differences between different
cells. Even if not done for every table, it would be desirable for at least
a few key tables, such as the levels of consumption, poverty or
malnutrition among different socio-economic groups (see Table 7.1 for an
example). The text should not discuss differences unless they are large
and statistically significant.

Table 7.1: Sample Size, Mean, and Standard Error of Estimae of Per Capita
Consumption, 1992 and 1993 Janaica Survey of Living Conditions (SLC)

SLC 92 SLC 93

No. of Mean No. of Mean
Households Consumption Standard Households ConsuMpion Standard

Area in Sample (1992 J$) Error (%) in Sample (1993 J$) Error (%)

KMA 1,001 22,653 3.6 647 30,766 4.4

Other Towns 841 18,032 3.0 384 23,523 6.3

Rural Areas 2,643 13,889 2.2 932 18,517 3.6

Jamaica 4,485 16,998 2.0 1,963 23,408 2.7

Note. KMA - Kingston Metropolitan Area.

Source: Statistical Institute of Jamaica (STATIN) and Planning Institute of Jamaica (PIOJ), 1995, Appendix
11.4, p. 126.
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* To the extent practical, it can help the reader to understand the tables if
similar formats are used. For example, if a series of variables are being
cross-tabulated by area (capital city, other urban area, rural areas), agro-
climatic zone (coast, mountains, jungle), and sex (male, female), it can be
useful to have these three sub-blocks appear in the same order down the
rows of each table and have the columns always be specific to the new
variable (or vice versa).

* Graphs may be used to enhance the presentation. Where they are used,
it is important to ensure that the actual numbers behind them and their
definitions are maintained. Sometimes this can be accomplished by
thoroughly labeling the graph. More often the full table must be produced
along with the graph. Tufte (1983) is a useful reference on how to use
graphics effectively.

* It is not essential that much text be used to describe each table. Often
such text is repetitive and boring, and writing it can slow the production
of the abstract.

PROCESS. As should be clear from the above, producing an abstract is not
a strictly mechanical exercise.

The most obvious requirements involve the computer programming. A
good quality personal computer will be sufficient. For example, at the time of
this writing, a 486DX with 8 megabytes of memory and 50 megaHertz speed
would be considered desirable, but the earlier abstracts were written using much
less sophisticated machines. There are several common statistical packages that
will do the job, although some are slightly better at one or another aspect than
others. An important selection criterion should be which is most commonly
known in the country in question, since computer programming skills are often
relatively scarce and jobs requiring them subject to high rates of turnover. A
proficient programmer may be able to turn out the tables for an abstract in four
to six weeks. More time will be required if the programmer is still learning the
particular software package, or how to manipulate large and complex data sets
efficiently. More time will also be required if it is not clear to analysts exactly
how tables should be set up (which is often the case for the first abstract from a
novel data set).

The production of the abstract requires significant analytic input. It
obviously requires knowing which issues are most important. It also requires
knowing many sector-specific details. For example, to a person outside the health
sector it might seem natural to produce a table of vaccination rates for young
children including all children under the age of 60 months. But health experts
would not prepare the table this way because vaccinations should be spread over
the first several months of a child's life. So health analysts generally look at
rates for children from 11 (or 12) to 60 months. It is these rates that can be
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compared to a standard of 100 percent full coverage or the 80 percent goal for
the decade. Thus it is important to have input from a range of sector specialists
in writing the abstract.

The consultations as to what should be in an abstract, how to clean the
data (see Box 7.4), what definitions should be used, and what interpretations can
be drawn mirrors the process of questionnaire design. An initial list of tables,
or set of actual tables, can be completed by a small team based on discussions
held during questionnaire design and the review of relevant abstracts from similar
surveys. Then that draft should be passed around to individuals knowledgeable
about different topics. They should critique the draft with regard to i) whether
some tables should be added or deleted; ii) whether the definitions, groupings,
etc. are appropriate; and iii) whether the presentation is clear to them as potential
users.

When the survey plan includes a full year of field work, it can be very
useful to produce a preliminary abstract, based on the first six months of data, to
be distributed to a limited number of experts. This allows ample time for the
programmers to hone their skills and for full consultation among many potential
users. Then the final abstract can be produced from the full data set quickly after
the remaining field work is completed.

D. Examples of Further Analysis

The LSMS data sets allow exceptionally rich work beyond what might be
included in an abstract. This section gives some examples of the kinds of uses
to which data from surveys like the LSMS have been put. It is written as a
"sample book" of common analyses based on data produced by LSMS surveys.
The goal is neither to explain how to do the analysis nor to provide a connected
discourse on poverty and household behavior. Rather, the examples are shown
to spark the creativity of the survey planners in setting the agenda of analysis in
each country.

This section sketches only a few of the major issues that can be addressed
with LSMS data. A single example from a sector is presented here as an
illustration, even when parallel questions in other sectors could be addressed as
well. The emphasis is put on analysis with the most immediate policy
implications. Much more analysis that could contribute to basic understanding
of households is not covered here. Thus, the examples shown are by no means
an exhaustive catalogue, either of potential or existing analyses. An excellent
outline of analytic work to understand the effects of structural adjustment using
data such as that produced by LSMS surveys is provided in Demery, Ferroni, and
Grootaert (1993). Deaton (forthcoming) provides something of a textbook on the
statistical issues in the policy analysis of household data for selected issues.
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Box 7.4: Data Caeaning During Analysis

In doing the analysis for the abstract, the statistical institute is converted from
its role of data producer to that of data analyst. In this guise, it will confront the
problem of data cleaning at a more complex level than done for the minimum
dissemination function. In particular it will face the problems of missing observations
and outliers.

A missing value occurs when information that should have been filled in was
not. For example, when a person who reports being ill and going to a doctor does not
report how much the visit cost, how long he had to wait, etc.

An outlier can be an extreme but correct value (Mr. Rockefeller spending $100
a week on caviar) or it may be so unlikely that it is almost certainly a mistake (a poor
subsistence farmer spending $100 a week on caviar). Occasionally other information
from the household (that it is Mr. Rockefeller's) can help to determine that an extreme
value is plausible. In many cases, however, it is very difficult to tell whether a value
is correct or not. Even when outliers represent correct information, but unusual cases,
they will have a large effect on statistics from the survey, raising the means and
standard deviations noticeably.

Virtually every analyst will want to give some consideration about what to do
about missing observations and outliers. Their decisions will, however, vary according
to the analytic question being addressed, the statistic being employed, and the number
of "problem cases" in the data. Let us consider three examples of problems and the
common solutions for them.

Cross-tabulations of Qualitative Data. Consider a cross-tabulation of sex by
primary school enrollment. Each variable in the table has two possible answers
- male/female and yes/no. If all answers are present and in the correct range, the
table will be have two columns and two rows. If the data quality mechanisms were
not fully employed, there may be some cases where the information is missing or
an answer other than I or 2 was recorded. Then the table produced would have
spare rows or columns for missing values and invalid answers. Since these are
nonsensical and do not add to understanding the issue being analyzed, the
observations concerned are normally dropped from the analysis. The analyst
should, however, note how often they occur. Invalid or missing answers in one
or two percent of cases are not too disturbing. If they were to occur in 10 or 20
percent of cases, it would be a sign that something is seriously awry in the data
set.

Minor Omissions in Aggregate Variables. Suppose the analyst is to compute total
household expenditures and the problem is that a few households do not report the
amount spent on kitchen matches. Some analysts would ignore the problem
altogether, since kitchen matches would constitute an infinitesimal share of total
household expenditures and cause little distortion in comparisons between
households that reported expenditures on kitchen matches and those that did not.
Other analysts might omit the households from the aggregate, and since there were
few of them would not worry unduly about any bias or loss in degrees of freedom
that might result.

Box continued on next page
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Box 7. 4 (continued)

Larger Omissions in Aggregate Variables. If the problem is that a few households
did not report the value of expenditures on a staple food like rice or tortillas, then
some solution must be found, since the item is likely to account for several percent
of total household expenditure. Some analysts would drop those households from
the data set. Other analysts would impute a value of expenditure for "similar"
households. This might be done by using the average value observed for the other
households in the same cluster. Or it might be the average value for households
in the same region (perhaps rural area of the coastal zone) and same household size
and same economic status (perhaps quintile of expenditure, where the expenditure
variable includes all items save the staple in question). In either case the decisions
will affect the analysis - the "corrected" data become more homogenous than the
original data, the variances are lower, and the researcher has replaced some data
with assumptions.

Treatment of problem data is an area of great controversy where reasonable
professionals differ, often heatedly. It is therefore difficult to give firm guidelines on
which solution to adopt. All analysts will, however, agree on four principles:

* Strict use of all quality control procedures in data management and data entry to
minimize the problem as much as possible.

* Rigorous explanation of what procedures were used. This would include the
number of cases treated, the decision rule used to determine that a case was a
problem, and what was done. If the treatment consisted of imputations, then the
full formula used in making the imputations should be given.

* Provision of the original raw data to all users (possibly in addition to "cleaned"
data), so that the users can use other cleaning procedures if they prefer or if they
deem the documentation of the cleaning procedures inadequate.

* Use of statistics that are relatively insensitive to outliers, where outliers are
seriously problematic, e.g., the use of medians instead of means or of inter-quartile
ranges instead of variances.

The Study of Poverny

POVERTY PROFEE. Poverty profiles show several dimensions of poverty.
These include who is poor, where they are, how they earn their living, their
access to and use of government services and subsidies, their living standards
with regards to health, education, nutrition, and so forth. To cover the multiple
dimensions of poverty, much of the information in a good abstract is used.
Presented is part of a single table from the Ecuador Poverty Report, World Bank,
1995a (see Table 7.2). Some of the findings include:

* The education level of the head of household is very strongly associated
with the level of poverty. The average poor household head in both urban
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Table 7.2: Some Characteristics of the Poor in Ecuador, 1994

Urban Rural Total

Poor Non-Poor Poor Non-Poor Poor Non-Poor

Education
Education of National 5.2 9.1 3.2 4.7 4.0 7.5
household head Costa 4.9 8.3 2.8 3.9 3.9 7.1
(years) Sierra 5.8 10.5 3.4 5.1 4.1 8.0

Oriente 5.9 8.8 4.5 7.4 4.6 7.8

Health
Diseases treated National 24.8 14.8 32.7 24.1 29.4 18.0
informally Costa 27.3 19.0 45.3 33.7 36.4 22.6

Sierra 19.7 9.6 21.4 19.4 20.8 13.7
Oriente 26.3 10.7 20.1 14.4 20.4 13.2

Employmeut
Informal sector National 54.6 44.1 27.9 35.8 39.2 41.7

Costa 54.6 44.1 19.6 24.8 37.6 41.6
Sierra 56.3 41.3 35.1 42.6 42.3 41.9
Oriente 54.9 40.8 25.7 41.1 27.3 40.9

Regulated National 15.5 35.3 3.4 9.9 8.6 26.7
sector Costa 11.8 31.1 1.1 3.1 6.6 24.4

Sierra 22.1 41.3 5.4 12.6 11.1 29.2
Oriente 8.7 40.0 6.4 26.8 6.5 31.0

Basic Services
Sewerage National 57.3 83.4 12.4 28.2 29.6 63.8
connection (%) Costa 43.5 74.4 11.7 17.0 27.3 58.9

Sierra 78.9 95.6 13.5 35.4 33.5 69.5
Oriente 62.9 87.9 7.0 31.1 10.8 50.6

Electricity National 97.8 99.5 62.0 75.8 75.8 91.1
supply (%) Costa 97.9 99.4 55.5 63.3 76.4 89.6

Sierra 97.7 99.7 69.8 84.3 78.4 93.0
Oriente 93.6 96.5 36.3 74.4 40.1 81.9

Water from National 61.2 78.8 18.3 23.0 34.8 59.3
public net (%) Costa 48.9 67.1 6.1 9.1 27.2 51.4

Sierra 79.9 94.5 27.9 34.0 43.8 68.2
Oriente 85.3 92.5 12.1 23.2 17.0 47.2

Waste collection National 59.7 76.7 1.1 5.6 23.5 51.5
(%) Costa 52.2 68.9 1.3 6.8 26.6 52.1

Sierra 70.5 87.7 0.9 3.9 22.2 51.3
Oriente 59.9 84.9 1.8 21.5 5.7 43.3

Source: World Bank (1995a), Table 2a and 2b.
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and rural Ecuador has not completed primary school, which lasts 6 years.
In rural Ecuador, many of the poor households heads have barely
completed the basic cycle of primary school (3 years). Not surprisingly,
while literacy at the national level now stands at about 90 percent, more
than one-third of the extremely poor in the rural Sierra cannot read or
write. In contrast, the average schooling of the urban non-poor household
head is well into secondary school, and even beyond the basic secondary
school cycle (9 years) in the Sierra.

* A broad sectoral breakdown of the labor force reveals that informal
activities play different roles for the urban and rural poor. The
breakdown distinguishes between the informal, modern, public, and a
narrowly defined farm sector. As expected, employment shares in the
farm sector are negatively correlated, and in the public and modem
sectors positively correlated with per capita expenditures, but the more
interesting finding relates to the role of the informal sector. In the urban
areas, the informal sector absorbs a higher share of the poor than the non-
poor labor force, especially women. About 65 percent of the occupied
poor women work in the informal sector, which is their predominant
source of entry into the labor market. In the rural sector, the opposite is
the case - informal sector activity is higher for the non-poor than for the
poor. Rural off-farm employment plays an important role in
supplementing agricultural income, and for the poor it has a high potential
to become a road out of poverty. Using a broad definition of off-farm
employment that includes both primary and secondary occupations, it
appears that as much as half of the non-poor of working age have some
employment in the off-farm sector.

* lThe link between poverty and basic services is not uniform but depends
on area, region, and type of service. The rural non-poor are worse off
than the urban poor in relation to water supply, hygiene facilities, garbage
disposal, and electricity connection. However, services can have a
different function in urban and rural areas, e.g., the threat from lack of
hygiene facilities in rural areas is much lower than in the overcrowded
urban centers, especially in the Costa, where the climate helps to breed
diseases. Not all services distinguish the living conditions of the poor
from the non-poor. Electricity in urban Ecuador now reaches nearly
every householc, independent of its status. In rural areas, however, there
is a strong relationship between electricity connection and poverty - most
markedly in the Sierra and the Oriente. Similarly, telephone service is not
a distinguishing factor for the urban population but is for the rural
population.

DETERMiNANS OF HOUSEHOLD WELFARE IN COTE D '1VOIRE, 1985. LSMS
surveys are not only useful for measuring poverty, they can also be used to
investigate the causes of poverty, which should provide useful information for
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designing policies to reduce it. An example of such a study is that of Glewwe
(1990, 1991), which investigated the determinants of household expenditures
using the 1985 Cote d'Ivoire LSMS survey. Using multiple regression methods,
he investigated the impact of education levels, household assets, land owned, and
local infrastructure on per capita household expenditures.73 Separate regressions
were run for urban and rural areas, some of the results of which are in Table 7.3.
In urban areas education levels of both male and female household members had
a positive impact on household expenditures. Several types of household assets
(value of home, if owned, value of household business assets, and value of
savings in financial institutions) also had a strong positive effect on household
welfare. Once all these factors were accounted for, regional differences in
household expenditure levels (measured by dummy variables for each region)
were insignificant.

In rural areas of Cote d'Ivoire, the education of household members had
very little effect on household expenditures, an anomaly which raises concern
about the relevance of education for individuals employed in traditional
occupations. As in urban areas, household assets were generally positively
associated with welfare levels. Land ownership in rural areas also had a strong
impact on household expenditure levels, and cocoa land appeared to have a
substantially stronger impact than did coffee land. Infrastructure had substantial
predictive power in rural areas - households located in villages that were nearer
to both paved roads and public markets were relatively better off, as were
households living in areas with higher wage levels.

These results have several policy implications. First, education of both
men and women is an important determinant of household welfare in Cote
d'Ivoire, especially in urban areas. Second, the result that education has very
little relationship to household welfare in rural areas suggests that schools are
performing poorly or that the skills learned have little relevance to employment
prospects in rural Cote d'Ivoire. The higher impact of cocoa land, relative to
coffee land, on household welfare suggests that coffee cultivation should not be
subsidized or encouraged in any way. Finally, the impact of roads and distances
to the market suggests that infrastructure improvements could have high returns
in rural areas.

Understanding the Effects of the Economic Environment

CHANGES IN PRODUCER PRICES. One of the common discussions during
the mid-1980s in Cote d'Ivoire concerned what should be the pricing policy for

73. One technical note. Although it may be more intuitively appealing to classify households as
poor and non-poor based on their household expenditure levels, and then estimate a probit or logit
regression of the determinants of poverty, this estimation technique ignores a large amount of
information contained in the household expenditure variable and so is a very inefficient estimation
method. It is more informative to use household expenditures directly as the dependent variable.
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Table 7.3: Determinants of Household Expenditure Levels

Urban Rural

Education Level of Most Educated Male

Elementary 0.3760 (5.3) 0.0406 (0.6)

Junior secondary 0.6202 (8.6) 0.0820 (0.9)

Senior secondary 0.7957 (9.6) 0.0561 (0.4)

University 0.9333 (9.4)

Education Level of Most Educated Femak

Elementary 0.1130 (1.7) 0.0740 (1.0)

Junior secondary 0.2418 (3.1) 0.2771 (2.2)

Senior secondary 0.3451 (3.4)

University 0.5208 (4.1)

Value of Selected Household Assets

Home 0.0644 (5.3)

Business assets 0.0419 (3.3) 0.1655 (4.9)

Savings 0.0815 (4.7)

Hectares Agricultural Land

Cocoa trees - 0.1721 (4.3)

Coffee trees - 0.0439 (1.3)

Distance to nearest

Paved road - -0.0432 (-2.9)

Market - -0.0895 (-3.3)

Unskilled Wage (Males) - 0.3764 (6.4)

Source: Glcwwe (1990).

coffee and cocoa. The producer prices were maintained well below the
international prices. The taxes raised from the policy were a major source of
government revenue. Table 7.4 shows analysis performed by Deaton and
Benjamin (1988) helps to understand one dimension of the possible effects of
changes in the coffee and cocoa pricing policy. The first row of the table shows
that 14 percent of persons living in farm households fall in the poorest decile and
only 2.7 percent in the richest decile (based on per-capita household
consumption). Thus farm households were poorer than average in 1985. The
subset of farm households that produced cocoa and coffee were, on the other
hand, slightly concentrated in the middle of the income distribution. The fifth
row shows that cocoa sales were heavily concentrated in the sixth decile. Coffee
sales were much less concentrated, but a larger share than proportional came
from the middle deciles. This implies that if the cocoa or coffee prices were to
have been increased, the gains would have been spread over the whole welfare
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Table 7.4: COte d'lvoire 1985 - Distributional Characteristics of Coffee and Cocoa
Farming

Percentages in countrywide deciles of population

Poorest Richest
1 2 3 4 5 6 7 8 9 10 Total

Farm people 14.0 13.6 13.2 12.5 11.4 11.4 8.1 7.2 6.0 2.7 100
Cocoa people 9.5 9.8 13.0 13.9 12.3 13.6 9.9 8.6 5.7 3.7 100
Coffee people 9.0 11.5 13.9 14.1 12.4 13.0 9.2 8.1 6.0 3.1 100
Land cultivated 11.6 9.6 11.2 10.3 9.2 22.2 7.6 9.2 5.6 3.7 100
Cocoa sales 9.1 3.0 6.9 4.6 5.3 49.0 5.5 6.6 3.9 6.1 100
Coffee sales 7.8 6.5 8.7 12.7 13.8 9.2 12.4 16.1 9.2 3.6 100

Average rank of people in agricultural households - 40th percentile
Average rank of people in cocoa households - 45th percentile
Average rank of people in coffee households - 43rd percentile

Note: Each row adds up to 100 percent, so that, for example, the first row shows the distribution of people
living in farm households across the deciles of population for the whole country, while the last shows the
fraction of total coffee sales that accrue to people in each decile. Each person is accorded the household per
capita total expenditure of the household to which he or she belongs, and each decile refers to 10 percent
of people, not of households.

Source: Deaton and Benjamin (1988), Table 11, page 38.

distribution but slightly concentrated in the middle deciles. The change in income
would have been neither greatly pro-poor nor pro-rich.

Of course, a more complete evaluation of the effects of such price changes
would have had to take account of changes in behavior induced by the changes
in income. For example, farmers might have used inputs more extensively and
would have spent their income in ways that would have effects throughout the
economy. Perhaps most importantly, the revenue to government would have
declined significantly, so some policy of reducing expenditures or of raising
revenue from an alternate source would necessarily have had to accompany an
increase in coffee or cocoa prices.

CHANGES IN CONSUMER PRICES. It is similarly often important to
understand the effect of consumer price changes on household welfare. Important
changes can come about as a result of reforms in tax, subsidy, or trade policies.
In Tunisia, the consumer prices of several staple goods have been fixed by the
government and heavily subsidized for many years. Since 1990, the government
has been incrementally changing the level of subsidies and the commodities that
are subsidized in an attempt to improve the effectiveness and reduce the fiscal
costs of the subsidy program. Table 7.5 shows some analysis done in the course
of discussions between the Government of Tunisia and the World Bank to try to
determine what policy changes should be adopted (see World Bank, 1995). The
effect of various price changes on the caloric intake of expenditure quintiles was
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Table 7.5: Thnisla - Estimated Nutritional Effects of Alternative Price Policies:

Ependiture Quintks
Poorest Rachest

1 2 3 4 5 Average
Inpact of hypothetcal Price Changes:
(1) 50% subsidy cut
Percent change in calories as
share of total caloric intake -30.1 -24.3 -22.2 -20.6 -15.3 -21.9

Resulting caloric intake 1483 1688 1813 1975 2549 1902

(2) Targeted cut
Percent change in calories as
share of total caloric intake -19.5 -20.9 -22.6 -22.6 -22.5 -21.7

Resulting caloric intake 1708 1764 1803 1925 2332 1907

1993 levels (Kcal): 2122 2230 2330 2487 3009 2435

Subsidized goods
as a share of 58.9 49.4 47.4 42.4 28.4 45.3
total intake (1993)

Notes:
Scenario (1): Impact of cutting subsidies by 50 percent from 1993 levels on quantities consumed.
Scenario (2): Impact of eliminating subsidies on specific goods on quantities consumed.

(sterilized milk, gros pain, bottled generic oil)
A negative number signals a loss in calorie intake.
Estimations omit introduction of new goods since 1993.
Recommended daily allowance: 2165 calories per capita (INS).

Source: World Bank (1995b), Tables 28 and 29.

simulated. The simulations take into account the changes in consumption shares
of specific foodstuffs due to price changes (e.g., total price elasticities) holding
all other factors constant. The estimated effect of a hypothetical policy of
reducing subsidies across the board by 50 percent was that caloric intake might
fall by 30 percent among the poorest quintile. Targeted subsidy cuts on specific
goods, however, are predicted to lead to a much smaller reduction in caloric
intake, of about 19 percent for the poorest group, although simulations reveal that
the subsidy cuts under both scenarios would generate comparable fiscal savings
for the Tunisian government. Not surprisingly, the government has adopted a
strategy that includes targeted subsidy changes.

CHANGES IN THE WHOLE ECONOMY. Household welfare is obviously
affected by the health of the economy as a whole. In Peru, the economy went
through considerable upheaval in the late 1980s. GDP per capita fell by about
a quarter. The price index (base of 1980=100) rose from 3,474 in 1985 to
40,216,592 in 1990. Net international reserves plummeted. Data from LSMS
surveys in Lima in 1985 and 1990 have been analyzed by Glewwe and Hall
(1992) to show how household welfare changed during this period.
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Table 7. 6. Changes in Welfare in Lima 1985 to 1990

All Limo 1985-86 Al Lima 1990 Percent Change in

Mean (Percent of Mean (Percent of E 19en5itures since1985
Expenditures Population) Expenditures Population)

SEX
Male 7,943.2 (86.6) 3,613.6 (85.4) -54.5
Female 6,681.0 (13.4) 3,012.2 (14.6) -54.9

EDucAmON LEvEL

None 4,288.5 (2.8) 1,770.7 (3.5) -58.7
Primary 5,677.6 (37.1) 2,324.4 32.6) -59.1
Secondary General 7,145.7 35.4) 3,209.8 (44.1) -55.1
Secondary Technical 7,087.5 (5.3) 3,798.2 (2.3) -46.4
University 15,112.3 (15.5) 6,945.7 (12.9) -54.0
Other Post-Secondary 7,634.3 (3.9) 4,665.0 (4.6) -38.9

EMPLOYER OF HEAD

Government 9,474.3 (19.1) 4,155.0 (14.6) -56.1
Private 7,604.0 (35.2) 3,321.2 34.4) -56.3
Private Home 3,931.5 (1.3) 1,782.4 (0.7) -54.7
Self-Employed 7,126.7 (36.3) 3,466.2 (36.4) -51.4

COCCUPA mON OF HEW

Agriculture 6,430.0 (3.7) 3,189.4 (2.1) -50.4
Sales/Services 7,532.4 27.8) 3,259.3 (30.3) -56.7
Industry/Crafts 5,858.5 37.3) 2,793.3 (34.7) -52.3
White Collar 11,307.8 (23.0) 5,195.3 (19.8) -54.1

UNEMPLOYED 8,098.5 (2.9) 2,763.5 (5.1) -65.9
RE77.ED 7,495.9 (4.9) 3,733.3 (6.9) -50.2

ALL Lamsi 7,774.4 100 3,531.7 100 -54.6

Notes: Population percentages do not add to 100 due to missing infonnation for 0.3 percent of observations in 1985-86 and 1.8
percent in 1990. The mean cxpenditure level for those with secondary technical training becomes 6,252.4 for All Lima, 1990,
if one outlying value is included in the calculations. This would represent a -11.8 percent change in expenditures since 1985.

Source: Glewwe and Hall (1992), Table 5, p. 21.

Key findings of the analysis were that the welfare of the average
household in Lima fell by slightly over half (see Table 7.6) and the welfare of the
poorest dropped even more than the average. Poverty, defined as the inability to
cover the household's basic nutritional requirements, increased from 0.5 percent
to 17.3 percent of the population. Households headed by persons with little or
no education experienced the greatest loss of welfare. Households headed by
women were not hurt worse than other households.

Provision of Public Services

Several aspects of the provision of public services can be studied with
household survey data.
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Table 7.7: Access to Infrastructure in Rural Viet Nam

South North

Total Non-Poor Poor Total Non-Poor Poor

Passable Road 58.0 58.1 57.9 76.8 88.5 69.4

Public Transport 61.2 61.1 61.3 47.2 54.3 42.7

Electricity/Generator 91.6 91.6 91.6 85.6 90.0 82.8

Pipe-Borne Water 7.5 9.3 5.8 3.6 5.6 2.3

Permanent Market 71.5 72.6 70.4 43.5 55.6 35.8

Post Office 46.8 43.4 50.3 27.7 28.9 26.9

Lower Secondary School 82.9 81.9 83.8 90.6 92.6 84.9

Upper Secondary School 10.6 12.3 8.9 9.3 9.4 9.3

Dispensary 55.6 60.0 51.3 19.7 20.0 19.6

Pharmacy 78.3 80.7 76.0 65.5 72.0 61.3

Clinic 92.2 90.1 94.2 93.9 97.1 91.9

Doctor 50.9 60.8 41.0 34.7 42.5 29.8

Physician 100.0 100.0 100.0 94.0 96.8 92.2

Nurse 94.4 95.2 93.7 88.4 88.8 88.2

Ag Extension Office 18.4 22.2 14.5 27.8 29.9 26.4

Ag Ext Agent Visited 72.1 68.9 75.3 71.3 75.8 68.3

Cooperative 8.7 8.9 8.4 90.6 94.2 88.3

Adult Literacy Program 81.9 81.0 82.8 85.3 86.9 84.3

Labor Exchange 93.0 92.7 93.4 97.4 97.1 97.6

Note: The poverty line used is calculated for seven different regions and separately for urban and rural areas in each region.
The rational average poverty line is 1,117 thousand dong per person per year.

Source: World Bank (1994), Annex 3.1, Table 4 and 5, pp. 168-169.

WHO HAS ACCESS. The first question to address in thinking about service
provision is, who has access to services? In addressing this issue the data from
the community questionnaires can be especially helpful. Table 7.7 shows a subset
of the information available for rural areas from the Viet Nam LSMS used in the
poverty assessment (World Bank, 1994b). It shows that in general the poor have
less access to services than the non-poor but that the differences are relatively
small. Health facilities are more accessible in the south than the north, but
agricultural services and literacy programs less so.

WHO USES SERVICES. The next question is, who uses public services?
This can also be answered by household surveys if they include appropriate
questions. Figure 7.2 shows results from the 1990 Indonesian SUSENAS as
reported in World Bank (1993). Among those ill during the month preceding the
field work, 67 percent of those in the richest decile sought health care, while 56
percent of those in the poorest decile sought care. More marked differences were
shown in the places health care was sought. Among the poorest decile, 37
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Figure 7.2: Indonesia - Percent of Those Ill in Last Month Whno Sought Health Care,
by Decile and Place Where Care Sought, According to 1990 SUSENAS

70
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Poorest Deciles Richest

^ Hospital * Private Doctors
S Public Health Center " Public Subcenters

D Others

Poorest Deciles Richest

1 2 3 4 5 6 7 8 9 10

Hospital 2 2 2 2 3 4 5 5 7 9
Private Doctors 3 4 5 6 7 8 9 13 19 31

Public Health Center 21 24 26 26 24 24 24 22 19 13
Public Subcenters 15 13 12 11 11 9 9 8 6 4

Others 16 19 17 19 18 20 18 19 14 10

Total 57 62 62 64 63 65 65 67 65 67

Source: World Bank (1993), Figure 1.10, p. 18.

percent went to public health centers and sub-centers; only 3 percent of the ill
sought care in private doctor's offices. In contrast, in the richest decile, only 17
percent of those ill sought care in the public health centers and sub-centers and
31 percent went to private doctors.

How is THE VALUE OF THE SUBSIDY DISTRIBUTED? In order to complete
the calculation of incidence, it is necessary to supplement information on the use
of services from the household survey with information on the costs of providing
services. This can come either from budget accounts or from special studies.
When such information is available, it is possible to conduct analyses like that
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shown in Table 7.8. The value of subsidies to education is greater than the value
of subsidies to health and to household consumption of kerosene. The absolute
value of the subsidy captured by the richest decile is two to four times greater
than the absolute value of the subsidy captured by the poorest decile. However,
the share of the subsidies in household expenditure is greater for the poor than
the rich, indicating that these factors do help equalize the distribution of welfare.

WHAT IS THE QUALmry OF SERVICES? Data from the facility surveys that
sometimes accompany LSMS surveys can describe the quality of services
available. A very sophisticated facility survey was carried in conjunction with the
1989-II Jamaica Survey of Living Conditions. It surveyed all public and private
hospitals, all public health centers, and a sample of private health centers.
Information on staff, buildings, equipment, supplies, and finances was collected.
A wealth of information was available and synthesized in Peabody et al. (1993).
Among the interesting insights gained (see Figure 7.3), it turns out that public
(urban and rural) facilities provide better perinatal diagnosis and counseling,
immunization, and family planning than do private facilities. Private facilities,
in contrast, are in better repair, better able to do laboratory testing, and have
more equipment and supplies. In general differences in the quality indices
between public urban and public rural facilities were small.

WHAT WOULD HAPPEN IF USER FEES WERE RAiSED? An important policy
question in several sectors is the impact of cost recovery on the use of services
and on the revenues of the service providers. Both of these have been analyzed
extensively using LSMS data, mostly for health but also for education. Figure
7.4 shows a simulation of how the use of health services for children might
change in response to four alternative pricing policies. The simulation is done
by Gertler and van der Gaag (1990) for the Sierra regions of Peru using the 1985

Table 7.8: Indonesia - 7he Distribution of Selected Subsidies

National
Year Poorest Decile Richest Decile Average

Subsidy per capita in Rp. per month

Education 1989 1161 2469 1520

Health 1989 113 313 213

Kerosene 1990 94 447 243

Subsidy as percentage of household expenditure

Education 1989 13.18 4.04 6.57

Health 1989 1.00 .38 .70

Kerosene 1990 .84 .56 .82

Source: Drawn from World Bank (1993), Annex 2.2, Tables 3, 4, 8, 9, 13 and 14.
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Figure 7.3: Selected Indicators of Quality of Health Facilities in Jamaica,
According to the Expanded Health Module, 1989 Survey of Living Conditions

Quality of Prenatal Care
Maternal Diagnosis and Maternal Counselling Basic Equipment and Function in Facilities
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UPercent of clinics performing tests (7 or more out of 8) UWith 60 percent primary equipment present
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Note: The source did not give the tables with the exact numbers. These graphs are approximations of the originals based on
visual inspection.
Source: Peabody et aL (1993), various figures.

LSMS data. The simulation is run twice, first showing what would happen if
private doctors did not raise fees in response to a rise in fees for public sector
health care and then showing what would happen if private doctors did raise their
fees. In both cases, children would use less health care. In the first case, some
of the ill would use less health care. Others would still use health care, but
would switch from public clinics to private doctors. In the second simulation, the
use of private doctors would actually fall.

Impact of Government Programs

Finally, it is of interest to know the impact of government programs.
Impact evaluations often require special sampling or other data sets to
complement household survey data. Three examples where the special design
features were kept fairly simple follow.
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Figure 7.4: User Fee Simulationsfor Children's
Health Care in Sierra Regions of Peru, 1985

Sierra, no private doctor price response Sierra, equal private doctor price response
Percentage of ill population seeking care Percentage of ill population seeking care
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* Private doctor O CliniC * Private doctor U Clinic
G Hospital 3 Hospital

Notes on price scenarios:
Base: All fees at 0 intis.
Scenario 1: Hospital fees set at 7.5 intis.
Scenario 2: Hospital fees set at 15 intis.
Scenario 3: Hospital fees set at 15 intis and clinic fees at 7.5 intis.
Scenario 4: Hospital fees set at 15 intis and clinic fees at 15 intis.

Note: The source did not give the tables with the exact numbers. These graphs are approximations of the
originals based on visual inspection.
Source: Gertler and van der Gaag (1990), Figure 7-4, p. 113.

How MucH Do WORKERS BENEFrT FROM PUBLIC WORKS SCHEMES?
Governments often fund public works schemes as part of their poverty alleviation
efforts. The idea is that only the truly poor are willing to accept temporary jobs
that require hard physical labor and pay low wages, so that the jobs will be self-
targeting. It is important not only to evaluate whether the prospect of good
targeting is true, but how much workers benefit. Often the workers on such
schemes could not afford to be completely idle if the scheme did not exist.
Instead they might be selling chewing gum on street corners or turning up each
day at places where daily laborers are hired. The earnings from these other
activities might be low, but they would bring in some income. Thus for the
workers, the monetary benefit of a public works job is the difference between the
wage it pays and whatever the workers could earn in their alternate activities.
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In order to evaluate the benefits from the public works schemes financed
by the Bolivian Emergency Social Fund (ESF), an extension of the Bolivian
Permanent Survey was arranged. The Permanent Survey was carried out
periodically in urban areas throughout the country. In conjunction with the 1988
Permanent Survey, a sample of workers on ESF projects in urban areas was
administered a questionnaire very similar to that of the Permanent Survey. The
two data sets were combined for the analysis. Data from the national survey
were used to simulate what ESF workers would have been earning had they not
worked for the ESF.

Some of the results derived by Newman, Jorgensen, and Pradhan (1992)
are shown in Figure 7.5. In the absence of the ESF, most of its workers would
have fallen in the bottom four income deciles. Thus the targeting of the scheme
was good. Moreover, with the ESF, the distribution of income shifts up. Thus,
workers were made better off. The difference in the welfare levels can be seen
in Figure 7.5. The black bars represent what workers would earn without the
ESF, and the white bars what they would earn with the ESF. It is easy to see
that the distribution of ESF workers moves to the right, indicating that they move
up the income distribution with their ESF jobs. The average ESF worker
experienced a 45 percent increase in weekly earnings over what he would have
earned in the absence of the ESF.

THE EFFECT OF GOVERNMENT 7RANSFERS ON PRIVATE TRANSFERS. Private,
non-market transfers occur almost everywhere in the world, but they are a
particularly important part of economic life in developing countries. While 15
percent of individuals in the United States report receiving transfers, the same
figure in developing countries is much higher - 19 to 47 percent (Cox and
Jimenez, 1993). Policymakers need to consider these patterns in their
decisionmaking. First, the appropriate size of the public safety net depends in
part on the size of the private safety net already in place. Tight public budgets
imply that spending must be concentrated where the private network helps least.
Second, private transfers might respond to changes in government programs in
ways that could dilute or perhaps reinforce program effectiveness. For example,
an increase in publicly funded pension benefits may not benefit the elderly as
much as expected if their children react by cutting their private support.

Household surveys are key to analyzing patterns for private, inter-
household transfers of goods in-kind and cash. They can be used to explain how
the patterns and amounts of private transfers are related to access to public
transfers and other household characteristics. These functions can then be used
to simulate what would happen if the amounts of those public transfers were to
change. Researchers have used household data sets from several developing
countries (Peru, C6te d'Ivoire, Ghana, the Philippines, Columbia, Poland,
Kyrgyzstan, and Russia) to study the role of transfers.
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Figure 7.5: Workers' Income in the Bolivia Emergency Social Fund
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Souroc: Newman, Jorgensen, and Pradhan (1992), Figure 4.3, p. 61.

What are the results from recent research? Researchers have found that
private transfers are directed toward those households that are also the recipients
of government programs, such as the poor, the elderly, the infirm, those who
lack access to formal credit (such as women and young people), and the
unemployed. Moreover, private transfers are responsive to government policy,
with important operational implications for the incidence of public transfers.

The evidence shows that public transfers can "crowd out" private ones.
Cox and Jimenez (1993) estimate that, in Peru, an increase of 100 units in public
pensions would be associated with a decline in private transfers by 17 intis,
leaving a net gain of 83 intis for the older household (Figure 7.6a).

The "crowding out" results are most striking for the Philippines, a country
with a minimal welfare state and widespread private transfers. For example, a
100-peso increase in public pensions to a retired household would cause private
transfers to decline by an estimated 37 pesos (Figure 7.6b). But if employment
insurance were instituted in the Philippines, reductions in private transfers would
be so large that jobless households would only be slightly better off (Figure 7.6c).
Thus, while public transfers would still benefit targeted households, such benefits
would be smaller than those implied by analyses that ignore private transfer
behavior.
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The Deterninants of Household Decisions

If the government hopes to influence certain outcomes, such as whether
parents will enroll their children in school, the nutritional status of children, or
the number of children a woman bears, it must understand what factors influence
household decisions. Thus much "basic" research is useful background to
government policy. A great deal of analysis of this sort has been done using
LSMS data.

THE DETERmINANS OF FERTJLry AND CONTRACEPvvE USE. The main
advantage of using LSMS surveys for analysis of demographic behavior is the
wealth of economic variables that can be linked to individuals and households.
Demographic surveys, such as the World Fertility Survey and the Demographic
and Health Surveys, collect vast amounts of information on demographic
variables. They provide the basis for estimating very precise levels of fertility,
mortality, nuptiality, contraceptive use, breast feeding, and so forth. However,
greater demographic coverage is realized at the expense of not collecting other
information on women, children, and households that would help to understand
what motivates these demographic outcomes.

The LSMS surveys, on the other hand, typically collect information on a
sub-set of these demographic variables (fertility, child mortality, contraceptive
use) but can link them to a vast number of economic variables, measured in the
household and community: household income, expenditure, wealth, and
productive assets; education, training, and labor force participation of women,
children, and all other household members; past and current investments in the
schooling and health care of children; price, quality, and availability of health
care and family planning services in the community; price, quality and availability
of child schooling; and wage and price levels in the communities. The LSMS
surveys also establish extensive links between different individuals within the
household, making it possible to perform detailed analyses of household
composition and issues such as child fostering.

LSMS surveys have been used to analyze many demographic issues,
including:74

* What is the effect of female schooling, male schooling, and household
income on fertility?

* What are the factors that induce couples to have fewer children and invest
more in each child?

* How is the availability, quality, and price of family planning services
affecting contraceptive use? What are the socioeconomic characteristics of

74. See for example: Ainsworth (1989, 1990, and 1992); Benefo and Schultz (1994);
Montgomery and Kouame (1995); Oliver (1995a,b); and Schafgans (1991).
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users and non-users? Of those with access to family planning and those
without?

* What are the economic factors affecting child mortality? How does the
family's child mortality experience in turn affect fertility decisions?

Figure 7.7 and Table 7.9 illustrate some of the potential uses of LSMS
data in analyzing fertility and contraceptive use. In Cote d'Ivoire, women in the
highest consumption quintile have the lowest age-specific fertility rates, but those
in the lowest consumption quintile have the next lowest current fertility (see
Figure 7.7). On the other hand, current fertility is sharply lower among all
women with secondary schooling and among women over 30 with primary
schooling (not shown). This suggests that increasing incomes among the poorest
Ivorian women will raise fertility unless levels of female schooling are also
raised.

Contraceptive use is far more sensitive than is fertility to differentials in
income and female schooling, however. In Ghana, for example, knowledge, ever
use, and current use of a modern method of contraception increase with levels of
female schooling and household income and decline with distance to a source of
family planning, although distances of 4 miles or greater do not seem to have an
effect on use (see Table 7.9). Multivariate analysis of current use of
contraception revealed that: increased female education and household
expenditure are strongly and independently associated with greater contraceptive
use; reducing the distance to family planning facilities would have only a small
effect on raising contraceptive use; but improving the availability of spermicides
in public and private facilities would raise use by a larger amount.

THE DETERMINAmNT OF LATE SCHOOL ENRoLLMENT. In many developing
countries children enroll in primary school at a relatively late age, such as 7, 8,
or 9. From the point of view of learning and subsequent income, these delays
appear to be wasteful. The data from the 1988-89 Ghana Living Standards
Survey were used to examine several hypotheses concerning the determinants of
late enrollment (see Glewwe and Jacoby 1992). Little support was found for the
conjecture that credit constraints led to delayed enrollment and no support was
found for the hypothesis that overcrowded schools led to rationing of school
places to students. However, convincing evidence was found that indicated that
malnutrition led to delayed enrollments. Stunted children (as measured by low
height for age) were much more likely to enroll in high school at a late age than
were otherwise identical well-nourished children. These findings indicate that
nutrition interventions may lead to improved education outcomes.

This section has given a brief tour of the rich and varied policy analysis
possible with data from LSMS surveys. It should be clear why an abstract is not
enough to exploit the potential, and why mechanisms to disseminate data and to
support many researchers should be planned from the outset.
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FYgure 7.77: Age-specific fertilhly rates by women 's age and
consumption percentile, COte d 'lvore, 1985-87

0.4

40th-60th --

0.3 , '_ _ _' _ I ~~~owest 20 %0.3

0 2 jf ~~~h ighest 20% 
0.2

0.0
15 20 25 30 35 40 45 50

Woman's Age

Source: Montgomery and Kouaam6 (1995).

Table 7.9: Percent of women who have heard of, ever used, or are currently using a
modern method of contraception, Ghana, 1988-89

Explanatory variabk Knowldge Ever use Current use

Women's None 66 10 2
education

1-6 years 91 24 7

7-10 yeass 95 45 10

More than 10 years 98 55 16

Expenditure Lowest 73 16 3

quearadult) Second 81 21 6

Third 84 29 6

Highest 90 40 9

Miles to the None 92 39 11
nearest source of
family planning 1-3 miles 89 29 6

4-8 miles 72 17 3

More than 8 72 18 4

Source: Oliver (1995a)
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Chapter 8. Developing a Budget and Work Program

Key Messages

* Before designing an LSMS survey, it is important to assess the country's
survey infrastructure and examine the history of previous surveys and
censuses.

* The budget for an LSMS survey can vary depending on local factors:
whether or not items provided in kind are included in the budget; the size
of the staff and amount of equipment; and prices of items. The two
design-related factors are size of the survey sample and length of the
questionnaire.

* A prototype budget can help the planner determine that all relevant items
are included in the budget and provides a starting point against which to
measure costs. A prototype budget is provided in section B.

* The work program takes place in three phases. Planning often takes
around a year. Field work takes another year, while writing an abstract,
documenting the data sets, and starting dissemination of the data require
at least another six months.

* Many preparatory tasks take place simultaneously. Effective scheduling
requires knowledge of how long each activity takes and how the activities
are interlinked.

This chapter is designed to help the survey planner set realistic work plans
and budgets for an LSMS survey. It covers the planning and data collection
phase. Only the most minimal set-up for data analysis is covered - the
production of the abstract and documentation of data sets. Further time and
money should usually be set aside for more analysis, but since the extent of these
is so varied, they are not covered here. Section A addresses how to assess the
existing capacity of the statistical institute. Section B provides a generic budget
that includes all the major items required to carry out an LSMS survey. Section
C presents a generic work program and guidelines to adjust it to the existing
capacity of the institute.

Obviously the details of work program and budget will vary widely from
country to country. The survey planner will need to adapt the generic
information presented here to the specific circumstances at hand. This framework
should be used to ascertain that all required elements have been included. The
planner will need to consider how big a gap there is between the statistical
agency's existing capacity and what is needed to carry out the LSMS survey.
This should be done separately for each of the elements required for the survey,
rather than on the basis of some sort of general average.
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A. Assessing the Country's Statistical Capabilities

Before planning a project, it is necessary to know not only the desired end
product but also the starting point. This section discusses how to assess existing
statistical capacity, starting with the outputs of the statistical agency and then
assessing the inputs it has available.

Assessing the Outputs of the Statistical Agency

This approach is based on the philosophy that 'the proof is in the
pudding. " If an agency has successfully carried out complex surveys in the past,
this is a promising indicator that it may be able to do so again. If an institute has
never carried out a complex survey, it will probably need a larger infusion of
outside resources and take a longer time to do an LSMS survey than an institute
with extensive survey experience.

The first thing to examine is the record of surveys over the last five or 10
years and those planned in the next two or three years. The best finding would
likely be an institute that has certain nationwide surveys it carries out regularly
with resources from its normal budget (say, a census every 10 years, a household
budget survey every five or 10 years, labor force surveys every six months,
consumer price index every month, or similar surveys) and a diverse set of ad
hoc surveys, which may be financed on a contract basis. The regular nationwide
surveys imply some stability and permanent capacity, while the ad hoc surveys
indicate flexibility and client orientation.

Next, one should find out about each of the surveys. Questions to verify
are listed in Box 8.1. The motivation is to assess the complexity and quality of
recent surveys. The assessment of outputs should include the analysis and
dissemination record as well as the data collection itself.

As part of the verification process, the assessor should try to obtain
written materials about the different surveys. This serves two purposes. First,
if the agency cannot produce key documents (questionnaires, sample plans, or
abstracts) for recent surveys, it is a telling sign that some aspect of its capacity
is weak. In this case it is worth trying to determine why the documents are not
available. If they were never produced, the survey implementation may be of
poor quality. If they were produced but no copies are on file, there may be a
lack of good management. If there are archival copies but no extras, it may
indicate that operating funds (such as the photocopy budget) are scarce. If the
documents are considered "secret," client orientation is extremely poor.

Second, it is much easier to assess quality from written documents,
especially to distinguish between average and excellent. For example, it is a bad
sign if a survey does not have an interviewer manual. But if it does have a
manual, it is important to see the manual to judge how well it is done.
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Box 8.1: Assessing the Products of a Statistical Institute

For each important survey that has been carried out over the previous three to five
years, the assessor should try to determine answers to the following questions:

Questionnaire

How many different units of observation does it use?
How coherent is the content?
How good is its formatting?
How long is the average interview?

Sanmple

How large was the sample?
How many strata and clusters were there?
Is the sample nationwide?

Field Work

What was the ratio of supervisors to interviewers?
How many re-interviews were conducted?
Were there any written supervision instruments?
What was the non-response rate due to refusals?
How good are the manuals?

Data Management

What kind of data quality assurance procedures were used?
How soon after the completion of field work were data available for analysis?
What kind of documentation is provided with the raw data to users?

Disseminnaion Record

What publications are available from the survey?
How much time elapsed between the field work and publication?
How sophisticated is the analysis and presentation?
Does the institute supply the unit record data to any users, or only to those who
financed the survey?

The assessment of the statistical agency's capacity must also include an
assessment of the inputs available in the institute. A list of questions to verify is
produced in Box 8.2. The assessor should take particular interest in how the
agency is budgeted (see Table 8.1). It will be possible to determine how much
additional staff and equipment are needed based on what can be provided locally,
and to arrange a financing plan for the total budget. Furthermore, knowing the
existing capacity will help customize the work plan (discussed in Section C of this
chapter).
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Box 8.2: Assessing the Inputs of a Statistical Institute

Personnel

How many people are on staff in relevant positions (field supervisors, interviewers,
data entry personnel, programmers, samplers)?
What is their level of formal education?
How much experience do they have?
What is the turnover rate (differentiated by type of job)?
Do the people who worked on previous complex surveys still work at the agency?
How much are staff paid compared to what they could earn elsewhere?

Equipment
How many vehicles does the agency have?
How are they deployed?
How many and what type of personal computers does the agency have?
Who uses them and for what purposes?
Are there sufficient peripherals (printers, universal power supplies, modems, air
conditioners, cables, etc.)?
What software does the agency have? Who uses it, and for what purpose?
What is the availability of office equipment (phones, faxes, photocopiers)?
How adequate is the supply of consumables (paper, diskettes, printer ribbons, pencils,
etc.)

Sample Frame

When was the last census done?
What publications are available, and at what level of disaggregation?
What unit record data are available, and at what level of disaggregation?
What methodological documents are available?
What is the size distribution of the census units?

Client Orientation

What official and defacto data access policies exist?
What fora exist for obtaining feedback from data users?

B. Developing a Budget

Few aspects of survey design are less conducive to generic statements than
the development of the survey budget. On top of the country-dependent technical
specificities of each budget item, the shape of the budget itself and the way it is
broken down may be dictated by the national or the donor agencies' accounting
procedures. Obviously the errors and omissions made at this point are extremely
hard to amend later and can have serious consequences for the quality of the
survey.
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Table 8.1: Approximate Survey Budgets from Selected Countries?

Budget in
County Sample Size Millions of USS

Jamaica 2000 .155

Ghana 3200 .819

Morocco 3400 1.178

Pakistan 4800 1.024

Viet Nam 4800 .700

Nicaragua 4200 .781

Nepal 3300 .737

Brazil 4480 3.129

Note: a. These are the main budgets formulated when the projects were proposed, rather than the ex post
facto amounts. No adjustments have been made for inflation, although the budgets were done in years
between 1987 and 1994.

Actual Survey Budgets

Survey budgets for several of the LSMS surveys are shown in Table 8.1.
They vary by a factor of 20-fold, from a low of about US$150,000 for one year
of the Jamaican survey of about 2,000 households, to a high of as much as US$3
million for the Brazilian sample of 4,480 households. Several surveys form a
cluster, with budgets that range from US$750,000 to US$1,000,000.

The large differences between actual budgets stem from the different
number of units of each input needed in each country, their prices, and whether
they were included in the budget or left off-budget because they were supplied in
kind. The importance of these is illustrated by looking at how three items were
handled in the real budgets included in Table 8.1.

TRANSPORT DECISIONS. In Jamaica, no vehicles were included in the
budget. The field work plan called for using public transportation or vehicles
already owned by the survey agency. In Nepal, four jeeps are included in the
budget at a price of about $12,000 each. The rest of the field work will be done
in cities accessible by public transport or in remote areas inaccessible to vehicles.
In Brazil, the budget calls for fourteen vehicles, one for each team. All are
Brazilian made, and will cost about $45,000 each.

PERSONNEL com. No allowance is made in the Viet Namese budget for
field staff, since the costs were wholly borne by the statistical agency. In Nepal
about $40,000 is allowed; in Nicaragua, about $80,000; and in Brazil, $800,000.
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TECHNICAL ASSISTANCE. In Jamaica, most technical assistance was
provided by World Bank staff and hence was not budgeted. Only about $50,000
of on-budget technical assistance was used in the first year. In Brazil, the budget
allows $158,000 for technical assistance and in Pakistan about $200,000 was
budgeted.

Base Case Prototype

Since the actual budgets vary so widely in what was included (as well as
in the unit costs and number of units of each item), it is useful to develop a
"prototype" budget, which is shown in Table 8.2. It is designed to carry out a
one-year, 3,200-household LSMS survey. It is followed by comments on some
of the budget items to explain how they can vary depending on local conditions.
At the very least the hypothetical budget should be useful as a checklist of the
things that should not be forgotten when costing a survey; at best, the comments
may serve as guidelines on how to better tailor the budget to the country.

This budget shows all the major inputs that are needed, without regard for
whether they must be purchased new for the survey or will be provided in-kind
by the statistical or international aid agency that helps to finance the survey.
Usually the infrastructure and occasionally staff and vehicles are contributed by
the statistical agency. In the past, a large share of technical assistance has been
supplied in kind by the World Bank and not included in project budgets. Here
we include the costs of such technical assistance in the prototype budget, because
increasingly the technical assistance is contracted out. Some of the implications
of this are discussed in Box 8.3.

The amounts in Table 8.2 are in a hypothetical common currency
suggestive of 1994 US Dollars. Real budgets are usually written both in dollars
and in the local currency. Allowance for inflation may be needed in long projects
or countries where inflation is high.

SALARIES. The budget in Table 8.2 assumes a full complement of
headquarters staff, a project manager, a data manager, a field manager, two
assistant managers, a secretary, and an accountant. It also assumes the standard
LSMS setup of field operations, where 10 field teams visit 3,200 households in
one year. Each team is composed of one supervisor, two interviewers, one
anthropometrist, one data entry operator, and one driver. Some surveys make do
with fewer core staff. The number of the field teams budgeted here is average,
but it can easily be larger or smaller.
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Table 8.2: Generic, All-Inclusive Budgetfor a One Year, 3,200-Household LUving Standards Survey

Level of effort Unit Total Level of effort Unit Total
No. amount amount No. amount amount

(1) Base salaries: 385,300 Photocopier 1 4,000 4,000..-------------------- -.. .. Fax machine 1 500 500
Project manager 1 30 months 800 24,000 Stationery, toner, etc. 30 months 50 1,500Data manager 1 30 months 600 18,000
Field manager 1 30 months 600 18,000 Measuring tapes (adults) 10 50 500Assistant managers 2 30 months 450 27,000 Scales (adults) 10 150 1,500
Accountant 1 24 months 450 10,800 Measuring boards (children) 10 300 3,000Secretary 1 30 months 350 10,500 Scales (children) 10 150 1,500
Supervisors 10 14 months 400 56,000 Survey material 10 50 500Interviewers 20 13 months 350 91,000
Anthropometrists 10 13 months 350 45,500 (4) PrInting and xerox 16,500Data entry operators 10 13 months 350 45,500 .
Drivers 10 13 months 300 39,000 Questionnaires 4000 2 8,000

Manuals 400 5 2,000(2) Travel allowance: 114,400 First abstract 1000 4 4,000--------- Other 500 5 2,500
Project manager 1 90 days 40 3,600

O Data manager 1 60 days 40 2,400 (5) Consultancy and travel: 236,500Field manager 1 90 days 40 3,600 ..-.
Assistant managers 2 60 days 40 4,800 Foreign consultants 14 man/months 10,000 140,000
Supervisors 10 200 days 10 20,000 Local consultants 5 man/months 2,500 12,500Interviewers 20 200 days 10 40,000 International travel 12 trips 4,000 48,000
Anthropometrists 10 200 days 10 20,000 International per diem 240 days 150 36,000Drivers 10 200 days 10 20,000

(6) Other: 147,000(3) Materials: 313,330
..--------------------- -. .. Office space 100,000 100,000Vehicles 12 15,000 180,000 Communications 30 months 200 6,000

Fuel 12 13 months 220 34,320 Pilot survey 5,000 5,000Car maintenance 12 13 months 110 17,160 Household Listing 20,000 20,000
Software 10,000 10,000Data entry coqmuters 10 1,200 12,000 Translation 6,000 6,000

Data entry printers 10 500 5,000
UPS, stabilizers, etc. 12 800 9,600 ..--.--..--.. --.--.. --. --.
Air conditioners and safety 12 1,200 14,400

SUBTOTAL 1,213,030
Core team crnqputers 4 1,400 5,600 Contingency 10.0% 121,303Comiputer for analysis 1 6,000 6,000 TOTAL 1,334,333
Core team printer 1 500 500
Laser printer 1 1,500 1,500
Computer supplies 15 13 months 50 9,750



Box 8.3: Contracting Outfor Technical Assistance

In the first eight years or so of LSMS experience, the World Bank provided a good deal of the
technical assistance and management oversight of LSMS surveys itself by using staff or consultants on its
payroll. More recently, this role is being assigned to technical assistants outside the Bank. This brings the
conduct of LSMS surveys closer to that of other kinds of projects (where the Bank provides financing for the
country to purchase technical assistance) and allows the Bank to support a larger number of LSMS-type
surveys than would be the case if all the technical assistance had to be provided by a small pool of people in
the Bank. The Bank is, however, still learning how to contract out to best advantage. Listed here are some
of the pitfalls experienced to date so that they may be avoided in future surveys.

Mismwach between Budgets and Desired Product. A very common problem where the
implementation of the surveys have been contracted out is that the budget allocated falls very far short of what
it would take to produce the desired product. It is not unusual for the allocated budget to be only half of what
is realistically required, and in some cases it has been a much smaller fraction. This happens most often and
most severely when the idea of doing a survey is slotted into a larger project and the budget is assigned
without doing a mission or two to clarify what product is actually wanted and what the existing statistical
infrastructure is.

The solution to this is to treat an LSMS survey as any other complex project element and use
successive missions to define three levels of issues: 1) The big picture - in addition to a data set, how
ambitious will the project be in building capacity for data collection? Sponsoring analysis of the data set?
Building capacity for data analysis? 2) The medium picture - what will the basic parameters of the survey
look like? Will something like the full set of LSMS questionnaires be used or will they be truncated? Will
the field work and data management use the full LSMS procedures? How large will the sample be? and 3)
The smaller detail - what are the total requirements for inputs? Who will finance each?

Inadequate Terms of Reference. In several cases the terms of reference have not been sufficiently
specific in defining what sort of survey and institutional process was wanted. In some cases the consultants
did what seemed reasonable to them, but it was not what the country or the Bank really wanted. In other
cases, consulting firms were asked to bid on terms of reference that included making decisions on items that
would affect the costs, e.g., how large the sample should be and whether or not to do anthropometrics. This
obviously made it difficult for the firms to bid sensibly on the projects.

The solution to this is to write better terms of reference. This means that the task manager must
allocate adequate time to the task and above all should consult with other task managers and survey specialists
in the Bank about the strengths and weaknesses found in the terms of reference that have been used in various
countries to date.

Inadequate Learning from Experience with LSMS Surveys. All too often new LSMS-type surveys are
being planned without taking into account the lessons from experience in old surveys. This can result in the
above problems of bad budgets and terms of reference, in badly designed questionnaires, in inadequate quality
control, etc.

The solutions to this are two-fold. First, the LSMS division in the World Bank is making an effort
to make the lessons of experience more widely available. Writing this manual is an important part of the
effort. The LSMS division will provide examples of questionnaires, manuals, basic information documents,
abstracts, and other key products to those planning new surveys.75 The division can provide additional
support to surveys sponsored by the World Bank. The division sponsors a training course for Bank task
managers in how to do LSMS surveys. Also, it spends a portion of its time helping those working on new
surveys by critiquing draft terms of reference, budgets, work programs, questionnaires, etc. The other part of

75. Those who are planning new LSMS surveys should send an electronic mail message to
LSMS@worldbank.org to request these materials.
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Box 8.3 (continued)

the solution, of course, is that those working on new surveys must make the effort to learn from experience.
In a surprising number of cases the people in charge of new surveys do not do this.

Interacnion between the World Bank and the Technical Assistants. Although the technical assistance
is contracted out, World Bank staff or consultants will have to be involved in the development of surveys
sponsored by the World Bank, as follows:

In the project identification phase, Bank staff or consultants will help define the project and its
budget, write the terms of reference for the technical assistants, and supervise the process of
selecting the technical assistants.

In the implementation phase, the Bank staff provide the consultants with the lessons of experience
and supervise the work they do. This should include providing two or three days of orientation for
the contractor, reviewing successive drafts of the questionnaire, manuals, and data entry program,
and participating in the field test. This should also include being 'on call' to answer queries about
specific issues as they arise.

In the analysis phase, Bank staff and consultants will again be involved to ensure that the survey
documentation, calculation of consumption aggregates, and calculation of poverty lines are
appropriate. Bank staff will also have a very important role in ensuring that the links between the
survey and policy analysis and policy makers are made.

Obviously adequate time and funds must be allowed for both the Bank staff/consultants and for the
technical assistants to carry out their respective roles in this collaborative effort. At the time this manual is
being written, there have not yet been enough successful experiences to know exactly what the right amount
is. The current guess is that this is on the order of 15-25 weeks of staff/consultant time over the 30 calendar
months from the beginning of planning the project to the production and distribution of the abstract and
documented data sets, of which half or more should take place in the country where the survey is being
developed. In the technical assistance contracts, time and travel funds should be made available for those
involved in the project to attend the orientation course. The time involved for interactions on each of the
specific sub-products (questionnaires, manuals, etc.) will be lumped in with interactions with the other parties
involved in each. The successful interaction will require the allotment of both enough days of technical
assistance time for each sub-task and enough lead time for each iterative process.

Advantages of Being Sinultaneously Technical Assistants, Data Users, Policy Advisers, and
Financiers. Finally, it should be realized that there are some advantages to having the Bank simultaneously
be technical assistants, data users, and financiers. First, the technical advice the Bank gave was consistent
with what it wanted as a data user. Since competent, reasonable survey experts and analysts will differ from
each other on some issues, this is not guaranteed when the technical assistance is divorced from the user, even
when all of the above problems with using outside technical assistance are solved. Second, in the Bank's role
as data user and policy adviser it is often present when policy decisions are being debated. When the same
individuals are working on the survey, they can provide an exceptionally good channel for ensuring that the
survey adequately addresses policy issues and that the results of the survey are considered in the policy
decisions. Third, it can greatly ease and speed implementation if the financiers don't have to be separately
tutored, courted, or cajoled into setting budgets and time tables appropriately.

Losing the synergy between roles is probably inherent in contracting out the technical assistance.
The impact of the loss may be minimized by providing the following: including terms of reference that
clearly specify the analytic requirements of the surveys; providing in the project for feedback mechanisms
between data users and survey designers; providing in the project data analysis and information transmission
to policy makers; and providing adequate time for the Bank's task manager to supervise the project.
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For a one-year LSMS survey, most the field staff salaries should be
budgeted for 13 months (the 12 months of field work plus one month of training);
but it is wise to allow an extra month for the supervisors, whose participation
may be necessary earlier to help in tasks such as the field test of the
questionnaire. Core staff salaries should be budgeted for about 30 months to
allow for preparatory activities and post-field work analysis and documentation.

Determining appropriate salary levels is almost always a thorny issue. In
most countries it is difficult to obtain the level of effort and competence required
for a successful LSMS survey at civil service wage rates. Though there are
nearly always some diligent, knowledgeable people working in the statistical
agency at regular government wages, these few dedicated souls are usually
already overburdened with the work that should be done by those in vacant posts.
It is unrealistic to expect these people to take on an LSMS survey in addition to
their other tasks. It is likewise unrealistic to think that it will be possible to
easily hire more such people.

A way has to be found to reward those who work on the survey so that
they are willing to accept the difficulties of setting it up and managing it well.
The job entails many months of intense work and it is unrealistic to assume that
statistical agency officials - always badly paid, even by government standards
- will do it well without proper incentives.7" The problem is that paying high
wages to new hires from outside discourages the permanent staff. Paying some
of the permanent staff more than others may lead to similar resentment. But
relying on permanent staff with no extra rewards will, in most countries, doom
the survey to produce low-quality work far behind the hoped-for schedule.

The underlying conundrum of the civil service - low salaries leading to
low productivity leading to low salaries - is a much larger problem than can be
solved in planning one survey. The survey planner must, therefore, find some
solution (usually involving a good deal of compromise) tolerable to the specific
country. This problem must be approached with a mixture of creativity, diplo-
matic skill, and some research into the ways it has been solved previously for
similar projects in the country. A typical solution consists of establishing a
system of performance-based incentives linked to the extra activities the staff must
undertake because of the survey. These incentives might include overtime
premia, travel allowances, and production bonuses. In some cases the staff may
act as temporary consultants to the project, either corporately or as individuals.
The payment problem is often harder to solve for the core team, which is almost
always composed of regular staff members of the statistical agency, than for the
field staff, who are more often hired externally.

76. Survey contractors in the private sector know this very well. A typical call for bids to
conduct a marketing research survey usually establishes certain minimum levels of remuneration
for interviewers and supervisors.
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TRAVEL ALLOWANCE. This budget item is very country-specific. Each field
team devotes about 40 weeks during the survey year to effective survey work, but
how much travel is involved will vary. Some teams will spend a lot of the year
visiting households in the same localities where the teams are based, so no travel
allowance is necessary. This will be the case for the team based in the capital
city. In other cases, the localities will be close enough to the team's headquarters
to allow for daily trips from the base station so that a small meal allowance rather
that a full per diem wiU suffice. In other cases, as in remote rural areas, much
of the year will be taken up in travel. The per diem amounts and the number of
travel days shown in Table 8.2 are intended to be illustrative averages, but a good
budget should be based on some estimate of the proportion of localities that will
fall in each of the three accessibility situations mentioned (i.e., in the team's
base station itself, close to the base station, and far from the base station). This
of course requires some educated guessing and/or prior knowledge of survey
work in the country; if none of these are available, it is best to err on the safe
side and assume that most localities will require expensive per diems.

Generally, no per diem differentials are considered within the field team's
staff, though in some cases the supervisor may be expected to have an extra
"representation" responsibility and given a slightly larger daily amount. Theper
diems of the core team, who also have to travel country-wide for central
supervision, are usually much larger'

MATERIALS. This budget item considers several groups of expenses.

TRANSPORTATION. The sample budget in Table 8.2 assumes that new cars
will be purchased for the survey and that these will be regular two-wheel-
drive vehicles. It also assumes that one car will be needed for each of the
field teams and that two extra cars will be needed for transportation of the
core staff. The prices do not include import duties, as official government
development programs almost always benefit from some kind of tax
exemption. All these assumptions are, of course, country-dependent.
Sometimes the statistical agency may provide vehicles from the existing
fleet; in certain countries it may be politically incorrect to suggest that
anything less than four-wheel-drive vehicles are suitable for the field
teams or that the core staff might travel in cars that are not air-
conditioned.

Fuel and car maintenance costs can be estimated from assumptions on the
distance to be traveled (usually from 2,500 to 3,000 miles per car per
month).

77. Remember that travel allowances for the core staff can also be used as a way to increase their
base salaries.
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COMPUTERS AND PRINTERS. Each field team will need its own data entry
computer and printer. Technically, the data entry computers can be very
simple,78 but if new machines have to be purchased it would be unwise to
select anything less that the standard entry-level configuration of the
moment (as this is being written, this is a 80486-SX 25 megahertz [Mhz]
machine with 4 megabytes [MB] of random access memory [RAM] and
an 80 MB hard drive). The printers can be narrow-carriage, dot-matrix
machines.

Most of the core team's computers can also be entry-level machines, and
one simple dot-matrix printer can be shared by all members for most
tasks. The data manager's machine, however, should have the largest
configuration that can reasonably be acquired (presently, it would be
something like a 80486DX 66Mhz or Pentium machine with a 8MB RAM
and a 400 MB hard drive, and a fast laser printer). Some form of backup
system, such as a cartridge tape drive or Bernoulli box, should be
included in the data manager's setup. Individual data entry operations can
back up daily onto standard diskettes.

As said before, the field computers should be installed at the field base
stations, in reasonably safe premises, with universal power supplies (UPS)
and air conditioners. All the core staff machines can share one or two
UPSs.

The budget should also ensure a sufficient supply of computer supplies
(diskettes, printer paper, ribbons, toner, and so forth) throughout the
survey period.

OFFICE EQUIPMENT. At least one photocopier and a fax machine (and in
certain cases even basic furniture) should be made available to the project
and budgeted for.

ANTHROPOMETRIC EQUIPMENT AND SURVEY MATERIAL. If the survey
includes an anthropometric module, each team should be equipped with
one set of boards and scales.

PRiNTiNG AND PHOTOCOPiES. This budget item depends on the printing
facilities that may be available in house at the statistical agency, as well as on the
bulk of the reports to be produced as a direct result of the survey. The only
reports included in the budget in Table 8.2 are the preliminary and final statistical
abstracts.

78. The 1984 C6te d'Ivoire survey was done with standard IBM PCs (8088 machines with 128K
RAM and no hard drive).
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CONSULTANCY AND TRAVEL. The amount of consultancy will obviously
vary widely depending on the statistical agency's capabilities, the amount of
training needed, and the amount of analysis included in the project design. As
a median, the budget in Table 8.2 includes 14 months of international consultancy
and five of local consultancy.

The low end of the range of international consultancy required is about six
months. This would be relevant when the survey institute has all the basic
technical skills required and needs principally to learn about LSMS surveys
themselves. The six months might include: three months of contact with analysts
who have helped design questionnaires and write abstracts and documentation
from other LSMS surveys; one month of contact with those who have helped
arrange the organization and logistics for other LSMS surveys; one month with
someone to teach local staff how to customize the LSMS data entry program; and
one month for other training and consultations, including the training of the
anthropometrists. Several months of local consultancy might be used to hire local
policy analysts to draft the questionnaire and to help the statistical agency draft
the abstract.

The high end of the range of international consultancy is on the order of
36 months. This would be required where more technical training is desired79

and where a technical advisor is hired full-time for two years to assist or
substitute for the survey manager.80 The remaining 12 months of short-term
consultancy might be used as follows: three months to develop questionnaires;
one month to help design the logistics; two months to prepare the data entry
program; one month to train the anthropometrists; and five months to provide
training in analytic software and assistance in producing the first abstract and
documentation. Local consultancies would also be arranged to assist in drafting
the questionnaire and abstract and to supplement the training in analytic software.

Depending on the country, some of the required technical assistance may
be available locally, especially for the design of special questionnaire modules and
the community questionnaire. A small allotment is therefore made in the budget.

International travel and per diem are necessary both for foreign experts
travelling to the country and for core staff members travelling abroad for training.
In several past surveys, the latter has proved to be a cost-effective way of

79. Consider, for instance, the selection of the localities to be visited by the survey. With a
computerized sample frame, an expert can do this in one afternoon. However, if each step of the
process has to be explained and discussed didactically, the same task may extend to two weeks
or more.

80. Such long-term contracts cost a good deal less than the $ 10,000/month budgeted for the short-
term contracts.
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conducting certain tasks such as data entry program development or drafting the
first statistical abstract.

OTHER Com. There are a number of other costs that are difficult to classify, but
important nonetheless.

OFFICE SPACE. The core team offices are usually provided by the
statistical agency, representing one of the national contributions to the
project. The agency may or may not also provide the premises to be used
as field team headquarters and other amenities such as utilities, fumiture,
etc., which otherwise would have to be considered in the budget.

COMMUNICATIONS. This item should consider the cost of both national
long-distance calls during the survey period and the cost of international
calls, e-mail, couriers, and the like, which are especially important to
ensure frequent and efficient contact between the local core staff, the
international consultants, and the international agencies during the survey
preparatory phase.

PILOT SURVEY AND HOUSEHOLD LISTING. The actual cost of these
activities depends heavily on local conditions and can vary widely from
the amounts indicated in Table 8.2. This listing may not be required at
all or may take up as much as a third of the cost of the field work. These
activities have been included here mainly as a reminder of their tendency
to be accidentally omitted from survey budgets.

SOFrWARE. Operating systems are usually included with computers. If
the customized LSMS data entry program is used, it will be tailored to the
survey as a part of the project. If a commercially available package is
used, enough copies for all the data entry operators and data managers
should be purchased. All computers should be equipped with virus
detection software. Some additional software, to be used at the core team
computers, will also have to be purchased. A major statistical program
is essential, as well as several copies or a corporate license of a standard
word processor and a spreadsheet. A graphics package, a presentation
manager, and some compilers are also useful.

CONTINGENCY. A contingency item should always be appended to any
budget and that of an LSMS survey is certainly no exception. Given the
uncertainties faced by the survey planner when the budget is being developed, this
should be five to 10 percent of the total cost.

The budget should be costed in detail, but when the project is submitted
for funding it is safer to keep the details as a technical reference and cluster the
budget items into larger groups. This usually makes them conform with the
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agency reporting requirements and provides the survey managers with more
accounting flexibility later.

Discussion

The budget in Table 8.2 may look daunting when compared with the
budgets of other surveys previously conducted in the country. The evaluators
should consider, though, that this budget is all-inclusive. It takes into account
many direct and indirect costs that are often excluded from other budgets. In
other words, the budget intends to reflect the total cost of the survey regardless
of who provides the financing for different parts of it.

In particular, the total of expenditures for local salaries and travel
allowances has been costed; this is an item that can often be covered by the
regular budget of the statistical agency. A realistic amount of technical assistance
has been explicitly considered in the budget as well. For many surveys this is
provided in kind by the sponsoring international agency. In many LSMS surveys
part of this was provided in kind by World Bank staff. As the number of new
surveys increases and the role of the LSMS division evolves, more technical
assistance must come from hired consultants.

It should also be noted that a substantial part of the budget is devoted to
the purchase of cars, computers, and other equipment, most of which will become
part of the statistical agency assets and be useful for other projects after the
survey is finished. Indeed, past projects may have left the agency with similar
equipment which can be used in this survey, considerably reducing the costs to
be financed. The cost of office space also may well be absorbed in kind by the
statistical agency. It is certainly preferable to have the headquarters team present
in the main offices of the agency, and if the field teams can take advantage of
regional offices, that is useful as well.

Sensitivity Analysis

Table 8.3 shows how the total budget might vary if the sample size and
number of years of the survey were changed.

A little over half the budget for a one-year survey is devoted to start-up
costs. These are mostly for salaries of the core team during preparation,
international consultancies, and purchase of equipment. The cost of the field
staff, supplies, and infrastructure during the field work constitutes the difference
between the start-up and one-year costs. Thus the additional cost of conducting
the survey for a second year is much lower than double the cost for the first year.
It includes the extra year of salaries and supplies but less technical assistance than
used in the first year. In general, it adds about 60 percent of the cost of the first
year's survey.
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Table 8.3: Sensitivity Analysis on the Budget

71me Period 1600 Households 3200 Housewods 4800 Households

Start-up Costs only 592,000 717,000 842,000

Start-up plus One 991,000 1,340,000 1,687,000
Year of Survey

Start-up plus Two 1,529,000 2,100,000 2,671,000
Years of Survey

The fact that so much of the cost of the survey goes to the financing of
preparatory activities means that the bulk of disbursements will come early in the
work. This should be considered when planning the project's cash flow.

About 40 percent of the total one-year cost is proportional to the sample
size. This is the cost of field team salaries, their equipment, and their supplies.
Thus, to increase the sample size from 3,200 households to 4,800 households
(that is, to increase the number of field teams from 10 to 15), will only increase
survey costs by about a quarter. However, the advantages of increasing the
sample size at the marginal cost of adding new survey teams should be carefully
weighed against the increased managerial complexities this entails.

C. Developing the Work Program

To set up any household survey a large number of people need to
undertake preparatory activities in a coordinated way. The situation is even more
delicate for LSMS surveys, because they differ from what is considered to be
standard statistical practice in most countries. It is therefore essential to establish
a plan for all the activities needed to implement an LSMS survey. Though such
a plan must of course be tailored to each specific situation, the elements it should
include are common to most countries. The length of time needed for some
activities may vary; for others it may differ little from country to country.

The timetable in Figure 8.1 is a schematic representation of the most
important activities that must be completed to conduct a generic LSMS survey for
one year. The time frame is a 30 month period, of which the first 12 months are
devoted to preparatory tasks, months 13 to 24 to data collection in the field, and
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Figure 8.1: Generic 7ime Table for Survey Management
-MONTHS-

1 MANAGEMENT AND LOGISTICS 2I2 3 4 5 6 7 8 9 10 11 12 13 14 15

1.02 Appoint core staff ****
1.03 Core staff Logistics **
1.04 Acquire anthropometric equipment . . ** *** *** ***.** .
1.05 Acquire csurvters *tra .*******.

1.06 Acquire survey materials ..I ... ....
1.07 Nobility strategy and vehicle acquisitfon ... .. ... ... ...
1.08 Publicity and hh motivation strategy ... ***********

-MOmTHS
2 QUESTIONNAIRE DEVELOPMENT 1 2 3 4 5 | 6 7 8 9 10 I1 12 13 14 15

2.01 Identify policy-relevant issues ... *** ... .. .. ..
2.02 Prepare draft of the hh questionnaire ... ... ......
2.03 Distribute draft of hh questionnaire | | . ....
2.04 Seminar . . . .. *
2.05 FinaLize the draft and pLan the field test . . | . . **
2.06 Field test . . . . . ***
2.07 Review field test . .. . . . *
2.08 Print household questionnaire .. |* .. .. .. | ...
2.09 Prepare community & price questionnaires

AONTH-…
3 SAMPLING | 2 34 5 6 7 8910 Ill 12 113 14 115

3.01 Sampte design . .*** .. .. .. .. .. .. .. .. .. ..|.
3.02 Develop the sample frame ... 1 45 ... . . . . . . . . ...
3.03 SeLect sampLing units . *
3.03 Plan the field assignments . . . .**
3.04 Dwelling listing & cartographic updating . . ... ***.*************
3.05 Select dwellings in each CU . .. . . ******. .*****

dENTMS- 
4 STAFFING AND TRAINING 12 4 5 6 7 8 9 101 Il 12 13 114 115

4.01 Select and train field test staff . . . .. .. |***.* . |..
4.02 Prepare supervision procedures and manual *** ; 
4.03 Prepare interviewer manual . . . . . *******
4.04 Select interviewers ... . . . . ... *** .* . ...
4.05 Train interviewers . . . . . . . . . . ..

-MONTH
5 DATA MANAGEMENT 1 234 5 |6 7 8 9 10 12 113 114 15

5.01 Prepare 1st version of date entry program .. . .f . .. . ... . ...
5.02 Final version of data entry program . . .l . . . . . ... ...
5.03 Prepare data entry manual .. . . . . . . . ******* | . . . .
5.04 Install data entry computers for training . . . . . | . | | *** | | | | .
5.05 Train data entry operators . . . . . . .. .. l . .**** . . . .
5.06 Install data entry computers in the field . . . . . . . . . . . .**l | ...
5.07 Data entry in the field (1st month) . . . . l . . . . . . . ... ...
5.08 Evaluation and debugging . . . . . . . . . . . ...
5.09 Define data management procedures . . . . . . .. .. .. .. .. . . .
5.10 Data entry in the field . ..

-MON H5 
6 FIELD WORK 123 5 6 7 8 9 10 11 12 13 14 15

6.01 Survey in the field (1st month field test) . . . . . ... ****|
6.02 Evaluation of field test .. .. .. ..
6.03 Survey in the field . ...

200 Figure 8.1 continues on next page



Figure& 1 (continued)

6 FIELD WORK (continued) 16 117 1 |19 120 121 122 123 124 25 2 27 28 29 30

6.03 Survey in the field
5.10 Data entry in the field

X I X I I I I I I_

4ONTS- _ _ _ _ _ _ -
7 DATA ANALYSIS AND DOCUMENTATION 16 17 18 19120 21 22 23 24 25 26 27 28 29 30

7.01 Define first plan of tabulations ... ... ...... .. ... ... ... ... ... ... ... ...
7.02 Create data sets for first six months ... ... ... ... **, ... ... ... ... ... ... ... ... ...
7.03 Prepare preLiminary statistical abstract ... ... ... * ** 
7.04 Distribute preliminary abstract ... ,, ... ... .. ** . ... ... ... ... ... ... ...
7.05 Seminar ... ... ... ... ... ... ... ... ... ... ... ... ... ...
7.06 Revise contents of abstract ... ... ... ... ... ... ... ... ... .. ... ... ... ... ...
7.07 Create complete data sets ... ... ... ... ... ... ... ... ... ... ... ... ...
7.08 Prepare complete statistical abstract ... ... ... ... ... ... ... ... ... .. ... ... ... ...
7.09 Prepare survey documentation ... ... ... ... ... ... . . ****I.
7.10 Distribute raw data sets to analysts ... ... ...

months 25 to 30 to preparation of the statistical abstract and dissemination of data
sets and policy analysis based on the survey data.

The tasks are divided into seven main areas: (1) finance, management,
and logistics; (2) questionnaire development; (3) sampling; (4) staffing and
training; (5) data management; (6) field work; and (7) data analysis and
documentation. The first five areas consist mainly of preparatory tasks conducted
between months 1 and 15. Field work takes place from months 13-24. Data
analysis and documentation take place between months 16 and 30.

Certain activities can be conducted in parallel, but some sequences must
be respected. The simultaneous development of several tasks is sometimes
precluded by the limited availability of resources (mainly by staff time at the core
level), whereas in other cases the sequences are imposed by logical constraints
(for example, the data entry program can only be completed after the
questionnaire is complete). Two activities are extremely important to the planning
process in this regard. One is the field testing of the questionnaire (Activity 2.06
in the timetable) and the other the training of the field teams (Activity 4.05). The
real scheduling of preliminary tasks, which consists of assigning actual calendar
dates to all activities, is usually done around these two key events.

Following the timetable is an explanation of the activities that are most
different from normal survey procedures, or most likely to be overlooked.

Management and Logistics

AGREEMENS AND INS UTIONAL E NVIRONmENT. The main institutional
actors in the survey process are the data users, the data producers, the providers
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of technical assistance, and the financiers.8" These actors must be identified as
early as possible and their relationships clearly agreed upon. Three key items
must be agreed upon: financing, access to the data, and mechanisms by which
data users provide input into the survey design.

The local data users may include the national planning agency, sectoral
ministries, and local universities. International development organizations such
as the World Bank, several U.N. agencies, and some bilateral aid agencies are
also important data users. In most countries the most natural data collecting
organization will be the official national statistical institute, which is often one of
the survey initiators. Alternatively, the survey may be conducted by one of the
local data users or contracted to a private organization.

Developing new LSMS surveys is easier when it is possible to use
experience from past surveys. Although some of this can be done through written
documents, much of it requires personal contact; hence the need for international
technical assistance. In the first LSMS surveys this was supplied exclusively by
World Bank staff and consultants. Increasingly, however, a wider group of
individuals and agencies are becoming involved.

Financing for an LSMS survey generally comes from several sources. The
World Bank itself may be a major provider, usually through the evaluation
component of a larger loan in one of the social sectors. Bilateral or international
agencies like the United States Agency for International Development, the
Japanese Grant Facility, or the United Nations Development Program may also
be interested in supporting the project, especially if it includes an institution-
building component. Specialized international agencies may help with specific
budget items (for instance, UNICEF may provide anthropometric equipment and
training if one of the survey modules assesses child nutrition). The country's
own financing is usually an in-kind contribution of office space and personnel.

FINANCING. The first agreements are, of course, those related to the
survey financing. These should be established as soon as an initial budget is
drafted and should basically make clear who will be paying for what, when, and
what administrative procedures will be used for spending the money.

DATA ACCESS POLICY. The next agreement should concern user access to
the survey data, as discussed in Chapter 7.

81. Sometimes the same persons or agencies can appear in more than one role. In the first
surveys, the World Bank was the sole financier and provider of technical assistance and
distressingly close to being the only data user. More recently, a variety of agencies have
participated in each of these roles.
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MECHANISMS FOR USER INPUT iNTO THE SURVEY DESIGN. Experience to date
suggests that the surveys that have been used the most are those that had the most
input from potential users. These mechanisms may be formalized and continuous,
as in the case of an official steering committee, more occasional, as through
workshops held at key stages, or informal, through consultations throughout the
process.

APPOINTMENT OF CORE STAFF. A central core staff, composed of at least
the survey manager, data manager, and field manager, must be appointed early
in the planning process and be made responsible for running the survey on a
day-to-day basis during the preparation period.

PROCUREMENT. The equipment and supplies must be available in time to
ensure adequate quality in planning and carrying out the field work. It would not
be much of an exaggeration to say that delays or difficulties in obtaining some of
the basic items has occasioned more headaches and absorbed more time than
some of the more substantive tasks in survey preparation (such as questionnaire
design or drawing the sample). Anecdotes of such problems and their
consequences are legion, but one here will suffice.

In the first year of the Jamaica survey, original procurement arrangements
called for the anthropometrists' scales and measuring boards to be purchased
through an international procurement agency. The arrangements languished
because of unclear responsibilities, inattention, and bureaucratic delay. Suddenly
the training for the anthropometrists and the beginning of field work were only
a few days and weeks away, respectively. The consultant engaged to train the
anthropometrists happened to have a supply of equipment on hand, but the
equipment was calibrated in the English system and the labels on the
questionnaires were in the metric system. Although explicit instructions were
given during training that the measuring units were to be recorded from the
equipment and not converted by the anthropometrists, these instructions were not
followed uniformly. In the end, some field workers recorded weights in pounds
and others in kilos. Despite several attempts in the ex post facto (not
concurrent)82 data entry to rectify the situation, the anthropometric data from that
year had to be discarded.

The procedures for purchasing will vary according to the item, cost, and
rules of the country or agency financing the survey. Moreover, the tasks in
procurement for LSMS surveys are no different from those for procurement in
general. Thus it is not necessary to discuss the "how to" in detail here, but an

82. If the survey had been organized using the standard two- round interview and concurrent
decentralized data entry, the problem probably could have been caught early enough to solve it
in the field. The Jamaican survey, however, uses a single interview, a short period of field work
(usually about 10 weeks), and ex post facto data entry.
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outline of when the various times will be needed is provided. The survey planner
will have to work out the details based on country-specific arrangements.

MAKE LOGISTIC ARRANGEMEMS FOR CORE sTAFF. Essential tasks here
include obtaining and equipping office premises from which the core team can
work and deciding on transportation procedures for these staff.

ACQUIRE ATHROPOMETRIC EQUIPMENT. If the survey includes an
anthropometric module, special equipment must be bought and the procurement
procedures initiated well in advance because the suppliers of good quality
equipment are few and probably far away. The measuring boards and scales used
in clinics are not suitable for field work.

ACQUIRE COMPUTERS. In addition to the computers and printers needed
for each field team, a few extra machines will have to be acquired for the core
staff in the statistical agency headquarters. The field machines will only be needed
at the time of data entry operator training (about two months before the survey
starts), but the core staff machines should be available as soon as possible because
they will be needed for some early tasks like questionnaire development.

ACQuIE SURVEY MATERLS. The interviewers will need standard
equipment such as pencils, erasers, clipboards, simple pocket calculators, and
briefcases in which to carry the questionnaires. Badges and credentials should be
produced so the interviewers can identify themselves. In some countries
interviewers may also need items such as boots and raincoats. (For the CMte
d'Ivoire LSMS, each team was also provided with a tent and campbeds!) How
many and what kinds of items are needed will depend on the climate and the
availability of lodgings.

MOBLTY sTEGY AND VEHICLEACQuSiTON. The decision will have to
be made on whether to acquire cars for all teams or if some of them can rely on
public transportation. Vehicle procurement is usually a long procedure that
should be initiated as soon as possible so that the cars are available before the
survey goes to the field. However, even an efficient bureaucracy is unlikely to
produce the cars on time for certain pre-survey activities such as the field testing
or the household listing operation. Special arrangements may need to be made to
have a few vehicles available early on. They may be borrowed from the existing
fleet or rented.

If public transportation is to be used, other logistical issues should also be
considered. It will have to be decided, for example, how and by whom the
transportation budget will be managed (ideally, it should be managed by the team
supervisors, but the accounting procedures should be devised so that they are
neither too lax nor too bureaucratic). In a few countries, government employees
on official business receive reduced or zero fares on public transportation. Where
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this arrangement is to be used, the appropriate credentials and authorizations
should be obtained.

PUBLICITY AND HOUSEHOLD MOTIVATION STRATEGY. The use of mass media
and preparation of targeted motivational materials can be developed in parallel
with the rest of the preliminary tasks. It is best to initiate these activities early
because they tend to require substantial attention from the survey manager.

Questionnaire Development

IDEN77FY POLiCY-RELEVANT iSSUES. The main issues to be addressed by the
survey should be made explicit as early as possible. Meetings with the various
interested parties should be scheduled, either on a short and intense timetable or
over a longer period. Often key decisions will be made when the international
technical assistants are present on a series of short trips. Decisions on
successively more detailed issues can be made on each trip.

PREPARE DRAFT OF THE HOUSEHOLD QUEsONNARE. The hard part of this
task is, of course, the intellectual translation of relevant concepts and policy
issues into concrete questions, a theme already addressed in Chapter 3. However,
the mechanical part of the process - that is, the physical production of a lengthy
paper document - cannot be overlooked or, worse, considered to be a clerical
job that can be delegated to a secretary. Though it is usually done on a
computer, questionnaire drafting is not the job of the data manager either. More
often than not the survey manager will have to assume this task personally.
Efficient word processing software makes drafting the questionnaire easier, but
it will probably take two months or more to complete. In fact, the job should be
spread over more calendar months to allow comments as needed.

Extra time may be needed for translations. If only the final questionnaire
is to be translated into one or more commonly spoken languages, two or three
weeks may be sufficient. If translations are needed to facilitate the discussions
among local and international members of the team drafting the questionnaire,
two to three weeks will be needed just to translate the first draft. Several more
days may be needed for each subsequent draft and to update the translation to
reflect revisions made in the drafts.

DISTRIBUTE DRAFT OF THE HOUSEHOLD QUESTiONNAIRE. Two weeks to a
month should be allowed for international consultants, data users, subject-matter
specialists in international agencies, local sectoral ministries, and academics to
analyze the draft. The process of revision and comments may be repeated two
or three times if necessary.

SEMINAR. Some of the people to whom the draft questionnaire will be
distributed will provide written comments, but more feedback can be obtained
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from a brief seminar of one or two days, conducted one month after the draft is
circulated.

FINALIZE THE DRAFT AND PL4N THE FIELD TEST. While the questionnaire
draft is being revised (usually for about two weeks, and maybe for two more
weeks if it has to be translated at this stage), logistical arrangements for the field
test can be completed. These include selecting and briefing a small number of
experienced interviewers, who will conduct the field test along with the core staff,
and ensuring their transportation, lodging, and communications during the field
test. Around 200 questionnaires will have to be reproduced, probably by
photocopying rather than printing.

FIELD7 TESTING THE QUESTIONNAIRE. At least four weeks should be allowed
to field-test the questionnaire, with one or two additional weeks to review it in
the central office. As explained in Chapter 3, the personal participation of the
survey core staff, the survey planner, and experienced consultants in both
activities is extremely important. This requires appropriate scheduling to
guarantee that their participation is possible.

PRINT HOUSEHOLD QUESTIONNAIRE. It is never a good idea to put too much
pressure on a print shop because small flaws in the printing can cause large
problems in field work. Plenty of time should be allowed and proper quality
control procedures should be agreed on with the printers. There should be
frequent, regular monitoring of the work by the core team. About five weeks
should be allowed in total.

PREPARE COMMUNIrY AND PRiCE QUESTONNAIRES. The community and
price questionnaires should be developed in parallel with the household
questionnaire. These questionnaires are not a major undertaking, compared with
the household questionnaire, but they have a tendency to be overlooked. Some
check points on these questionnaires' development should be established during
the months of survey preparation. Ideally, these questionnaires should be field
tested at the same time as the household questionnaire, though as explained in
Chapter 3 constraints in manpower may dictate that they be tested at a different
time.

Sampling

SAMPLE DESIGN. This part of the survey planning process is as much a
financial and political issue as it is a technical one, and its broader parameters
(such as total sample size and stratification) are often decided along with the idea
of conducting the survey. If this has not been the case, an early decision must be
made on the number of explicit strata and how the sample will be allocated
among them. Also, the number of households to be visited in each cluster has to
be determined and from it the number of clusters to select in each stratum. The
length of time required to reach these decisions depends largely on the difficulty

206



of establishing a consensus. As little as two weeks or as long as two months may
be required.

DEVELOP THE SAMPLE FRAME. The actual implementation of this task may
vary widely among different countries. If there is no recent census or if the
census records are not properly kept, developing a sample frame may take several
months and have a substantial impact on the survey budget. In countries with a
recent census and strong statistical capabilities, developing the sampling frame
may require virtually no work at all.

SELECT SAMPLING UNITS. This consists of sorting the sample frame
according to any desired implicit stratification criteria and selecting the required
number of primary sampling units in each stratum with probability proportional
to size (PPS). This used to be a major undertaking B.C. (before computers), but
now it can be done in a few days at most if the sample frame is in a computer
file.

PLAN THE FIELD ASSIGNMEN7S. The selected clusters need to be distributed
among the field teams and the order in which they will be visited throughout the
year must be decided. Planning the task assignments can usually be completed
in a few full-time days.

DWELLING LISTING AND CARTOGRAPHIC UPDATING. A new listing of
dwellings or households will almost always be needed in the selected clusters83.
The time and resources needed for the dwelling listing are to some extent
country-specific, but a first rough estimate can be obtained by considering a yield
of 80 dwellings per interviewer-day in urban areas and 50 in rural areas.

The maps of all selected CUs should be made available. Statistical
agencies always prepare these maps as a part of the census operations, but they
have a tendency to get lost shortly after the census so sometimes new ones will
be needed. If this is the case, cartography and the dwelling listing should be
planned in parallel to avoid prolonging the survey preparation period.

SELECT DWELLINGS IN EACH CLUSTER. A sample of the same number of
dwellings is needed in each cluster. Additional dwellings should be selected to
act as reserves in case a dwelling or household has to be replaced, as explained
in Chapter 4. This task can be completed in about one full-time month in the
central offices, either after the dwelling listing is completed for all CUs or as a
parallel activity.

83. The 1995 Tunisia survey is an exception. The household listings were available for the
whole country in a computer file prepared from the March 1994 census, which was both recent
and of a very good quality.
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Staffing and Training

SELECT AND TRAIN FIELD TEST STAFF. In addition to the core staff and
consultants, a few interviewers should participate in the field test. They should
be selected on the basis of their experience, given that they cannot be formally
trained (there will be no manuals at that point of questionnaire development).
Depending on their performance during the field test, they can be considered for
later promotion to survey supervisors.

PREPARE SUPERVISION PROCEDURES AND SUPERVISOR AND INTERVIEWER
MANUALS. Preparing the supervisor and interviewer manuals and the supervision
forms are the field manager's most important tasks during the two-month period
between the field test and interviewer training.

SELECT INTERVIEWERS. A larger number of interviewers than needed
should be selected for training, to allow for a final choice after their performance
is assessed during the practical part of the training.

The selection process should be initiated three to six weeks before the
interviewer training is scheduled. Selection may take longer if the interviewers
are to be hired externally rather than from the ranks of the statistical agency. It
may also take longer, and even involve decentralized personnel searches, if
interviewers with specific geographic, ethnic, or linguistic backgrounds are
sought.

TRAIN INTrERVIEWERS. Training should be held over four weeks, as
explained in Chapter 5. It should include practical sessions of interviewing real
households interspersed with classroom work on theory. This means that
households that were not part of the field test and will not be part of the final
sample must be selected for field training. Transportation must be arranged.

Anthropometric training should be treated as a separate module. A large
supply of babies and children is needed for this aspect of training, and a nursery
school willing to make its children available should be found near the training
headquarters.

Data Management

PREPARE FIRST VERSION OF THE DATA ENTRY PROGRAM. The development
of a first version of the data entry program should be started as soon as possible,
because in addition to its obvious importance, it is also the first and most
important training activity for the data manager. However, even a rough first
version of the program cannot be initiated before a relatively developed
questionnaire is available. Usually, this happens shortly before the field test.
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Two to four weeks should be allowed to develop the first version of the
data entry program. Much of this time will be absorbed in on-the-job training in
conceptual issues related to data management for LSMS surveys. Thus the
required time will not be determined primarily by the programming skill of the
data manager but by the manager's experience with such complex surveys. As
a part of the training, the questionnaire's organization into sections and modules
will be translated into a set of data entry screens and as many of these screens as
possible will be designed. Fields and ranges for all variables and the
corresponding intra-record checks must be defined for each screen.

FINAL VERSION AND DEBUGGING OF THE DATA ENTRY PROGRAm. While the
questionnaire is field tested and finalized, the data manager will complete the
design and intra-record check definition for the rest of the screens. It is generally
better to postpone the definition and programming of inter-record checks until all
or most of the individual screens have reached their final form.

The survey data manager is the main person responsible for testing and
debugging the program thoroughly. However, the first real test of the program
comes while the interviewers and data entry operators are trained, when actual
questionnaires will be completed and entered. Generally still more refining and
debugging is necessary after the first month of field operations.

DATA ENTRY MANUAL. The data entry manual can be written in about two
weeks.

COMPUTER INSTALLATION AND DATA ENTRY OPERATOR TRAUNING. The data
entry computers should be initially installed in one large room at the statistical
agency central offices or in some other room made available for the training of
the data entry operators. It is better to start thinking about the logistical
implications well in advance, because finding adequate premises may be harder
than it seems (a frequent problem is ensuring a safe and adequate power supply
and plugs for all the machines).

The operators are trained at the same time as the interviewers in
theoretical and practical sessions. This means the operators enter the data on the
questionnaires actually completed by interviewers during the practical part of their
training.

When training is completed, the computers must be moved to the teams'
base stations throughout the country. It is technically possible for each operator
to carry and install the team's own computer personally (this must be part of the
training anyway), but in some countries this may void the supplier's guarantee.
In this case, different arrangements are needed.
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DATA MANAGEMENT PROCEDURES. The task of the data manager is to
consolidate all the information arriving from the field, I to ensure its completeness
(that is, establish that each data entry operator is sending data for all the
households the team was supposed to visit), and to prepare the unit record data
sets to be released to the survey analysts. Consolidation is usually done on a
monthly basis.

It is better to postpone the data manager's training on data set formation
until after the field test. The reason is that these operations are very different
from the previous task of preparing and debugging the data entry program and
they call for different skills (the former requires imagination, whereas the later
requires discipline). It is also better to test the central data management
procedures with the actual survey data that will be available after the field test.

Field Work

PILOT TEST OF FIELD PROCEDURES. As explained in Chapter 5, a separate
pilot test of field procedures is rarely used in LSMS surveys. Instead, a review
of the field experience is made after the first month of field work. The review
itself will take one to two weeks. If a formal field test before the beginning of
field work is planned, it should take place after the questionnaire has been field
tested and the data entry program completed, but before the field staff is trained.
This may add as much as two months to the preparation period, which could be
inserted about month 10 in Figure 8.1.

FIELDING THE SURVEY. The survey should be fielded as soon as possible
after interviewers and data entry operators are trained. However, usually at least
one week must be allowed for the data entry computers to be moved to and
installed at the field teams' base stations. The survey will be in the field for one
year.

Data Analysis and Documentation

PRELIMINARY sTATISTIcAL ABs77AcT. The first plan of tabulations can be
made after the survey has been in the field for about four months. The list of
tables can be circulated among the users for comment. Then as soon as the first
six months' data are available, work can begin on the first statistical abstract. It
usually takes about two weeks to prepare the data for analysis and four to six
weeks to prepare the abstract. It should be disseminated widely. A month or so
after the abstract has been made available, a seminar should be held. This will
give the survey further publicity, but more importantly can be used to critique the
preliminary abstract so that the final abstract reflects the users' interests.

84. Exactly how this is done depends on the software used for data entry. In most of the LSMS
surveys conducted so far, each household is kept as a separate file and the information is
transferred from the field stations to the central office in lots made by month or by CU.
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STAT7STICAL ABSTRACT. A polished version of the statistical abstract should
be assembled from the full year's data. This can usually be prepared within
about three months of the end of field work. The final data will take a week or
so to come in from the field. Constructing the complete data sets will then take
approximately two weeks. Analysis itself will take about four to six weeks. Note
that many of the analytic programs used in the preliminary abstract will require
only minor modifications.

DATA SET DOCUMENTATION AND DISSEMINATION. The basic survey
documentation should be prepared concurrently with the abstract. This normally
takes about two to four weeks. Mechanisms to permanently support the
dissemination of the basic documentation and data sets should be set in place.

F;URTHER ANALYSIs. More in-depth analysis will continue over months and
years. Some may be financed specifically under the project that paid for data
collection, more may be sponsored from other sources.
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Annex I. Description of Questionnaires from Viet Nam LSMS

Survey Questonnaires

Household Questionnaire

The household questionnaire contains modules (sections) to collect data on
household demographic structure, education, health, employment, migration,
housing conditions, fertility, agricultural activities, household non-agricultural
businesses, food expenditures, non-food expenditures, remittances and other
income sources, savings and loans, and anthropometric (height and weight)
measures.

For some sections (survey information, housing, respondents for second
round, remittances and other incomes, credit and savings) the individual
designated by the household members as the household head provided responses.
For some others (agro-pastoral activities, non-farm self employment, food
expenditures, non-food expenditures) a member identified as most knowledgeable
provided responses. Identification codes for respondents of different sections
indicate who provided the information. In sections where the information
collected pertains to individuals (education, health, employment, migration,
fertility) each member of the household was asked to respond for himself or
herself, except that parents were allowed to respond for younger children. In the
case of the employment and fertility sections it is possible that the information
was not provided by the relevant person; variables in these sections indicate when
this is the case.

The household questionnaire was completed in two interviews two weeks
apart. Sections 0-8 were administered in the first interview, sections 9-14 in the
second interview, and section 15 in both interviews. The survey was designed
so that sensitive issues such as savings were discussed near the end. The content
of each module is briefly described below.

I. FIRST INTERVIEW

Section 0 SURVEY INFORMATION
OA HOUSEHOLD HEAD AND RESPONDENT INFORMATION
OB SUMMARY OF SURVEY RESULTS
OC OBSERVATIONS AND COMMENTS

The date of the interview, the religion and ethnic group of the household
head, the language used by the respondent, and other technical information related
to the interview are noted. Section OB summarizes the results of the survey
visits, i.e., whether a section was completed on the first visit or the second visit.
Section OC, not entered into the computer, contains remarks of the interviewer
and the supervisor. Since the data on Section OC are retained only on the
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questionnaires, researchers cannot gain access to them without checking the
original questionnaires in Hanoi.

Section 1 HOUSEHOLD MEMBERSHIP
IA HOUSEHOLD ROSTER
IB INFORMATION ON PARENTS OF HOUSEHOLD MEMBERS
IC CHILDREN RESIDING ELSEWHERE

The roster in Section 1A lists the age, sex, marital status, and relation to
household head of all people who spent the previous night in that household and
for household members who are temporarily away from home. The household
head is listed first and receives the personal ID code of 1. Household members
were defined to include "all the people who normally live and eat their meals
together in this dwelling." Those who were absent more than nine of the last
twelve months were excluded, except for the head of the household and infants
less than three months old. A lunar calendar is provided in the questionnaire to
help respondents recall the year and month they were born. For individuals who
are married and whose spouse resides in the household, the personal ID number
of the spouse is noted. This way information on the spouse can be collected by
appropriately merging information from the roster and other parts of the survey.

Section lB collects information on the parents of all household members.
For individuals whose parents reside in the household, parents' personal ID
numbers are noted, and information can be obtained by appropriately merging
information from other parts of the survey. For individuals whose parents do not
reside in the household, information is recorded on whether each parent is alive,
as well as their schooling and occupation.

In section 1C information is collected for children of household members
living elsewhere. This information is only collected for children below thirty
years of age. Children who have died are not included. All living children are
listed along with the personal ID number of their father and mother (if parents
reside in the household). Then information on the age, schooling, and current
place of residence of each such child is recorded.

Section 2 SCHOOLING

In Section 2, data were collected on self-reported literacy and numeracy,
school attendance, completion, and current enrollment for all household members
of creche or pre-school age and older. The interpretation of creche or pre-school
age appears to have varied, with the result that while education information is
available for some children of pre-school age, not all pre-school children were
included in this section. But for ages six and above information is available for
nearly all individuals, so in essence the data on schooling can be said to apply to
all persons ages six and above. For those who were enrolled in school at the
time of the survey, information on school attendance, distance, travel time,
expenses, and scholarships was also collected.
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Section 3 HEALTH

Data on any illness or injury experienced in the 4 weeks preceding the
date of interview were obtained for all household members in this section. For
those who reported being ill in the past 4 weeks, information was obtained on the
duration and type of illness, type of care sought, distance to health provider,
travel time, and cost of medication and consultation. All individuals, whether or
not ill in the past 4 weeks, were asked if they had been ill in the year before the
survey, and if so the total amount they had spent on health care in the previous
year. At the request of the World Health Organization, several questions on
smoking were asked of all individuals 6 years of age and older.

Section 4 EMPLOYMENT
4A TYPE OF WORK AND JOB SEARCH
4B MAIN JOB DURING THE PAST SEVEN DAYS
4C SECONDARY JOB DURING THE PAST SEVEN DAYS
4D SEARCH FOR ADDITIONAL EMPLOYMENT
4E MAIN JOB DURING THE PAST TWELVE MONTHS
4F EMPLOYMENT HISTORY
4G SECONDARY JOB DURING THE PAST TWELVE MONTHS
4H OTHER ACTIVITIES

All individuals age six and older were asked to respond to the economic
activity questions in Section 4, beginning with questions on the nature of their
work in the last seven days. For persons who did not work in last seven days,
data were collected on job search, and reason for not seeking employment. For
work in last seven days, information was collected on hours, length of
employment, type of employer, taxes, distance and travel time to place of work,
money and in-kind compensation, and benefits. Similar questions were asked on
the secondary job in the last seven days. Questions were asked on search for
additional employment, including the kind of work sought and the lowest
acceptable wage. If main work in the last twelve months was different from the
main or secondary job in the last seven days, the complete set of questions was
answered for that work as well. Type of work and years of experience at any
work prior to that of the main job in the last twelve months were collected.
Again, if there was a secondary job in the last twelve months different from the
other jobs, data on work conditions and compensation were collected. Days and
hours spent doing household chores were collected for each household member
age seven and older.

Occupation and sector of employment codes are not available in the
household questionnaire. These appear in the supervisor's manual.

Section 5 MIGRATION

All household members age 15 or older responded to the questions on
migration in Section 5. If not born at current place of residence, respondents
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were asked whether the place of birth was a village, town, city, or other. The
age at which such individuals left their place of birth was recorded, as well as the
main reason for leaving. In addition, individuals were asked the main reason for
coming to the current place of residence, from what region they had come to the
current place, and whether the previous place was a village, town or city.
Finally, respondents were asked how many places they had lived for periods of
more than three months in their life.

Section 6 HOUSING
6A TYPE OF DWELLING
6B HOUSING EXPENSES
6C HOUSING CHARACTERISTICS

Section 6 contains information on the type of dwelling, housing expenses,
and housing characteristics for all households interviewed. Information was
collected on the number of rooms in the dwelling, ownership status, wall
material, roof material, water source, toilet type, utilities expenses, and square
meters of living area. Respondents for all 4,800 households, regardless of
whether the dwelling was owned or rented, were asked for the resale value of the
dwelling. This section also contains information on type of cooking fuel used,
the time and distance involved in collecting wood, and whether it is the primary
cooking fuel used by the household.

Section 7 RESPONDENTS CHOSEN FOR ROUND TWO (the second
interview)

In Section 7, the principal respondent for Round One was asked to
identify: 1) the household member who knows the most about all the agricultural
and livestock activities of the household; 2) the household member who shops for
food; and 3) the household member who knows the most about the other
household expenses, income, and savings of household members. The respondent
was also asked to identify the three most important businesses and trades
belonging to the household, and the household members who know most about
them. Finally, a woman was selected at random from among the women in the
household between the ages of 15 and 49 to respond to the fertility module.

In principle, those identified in this section for interviewing in later
sections should be the ones who are actually interviewed in those sections. While
this is true for many households there are some cases where the respondents for
the agriculture, food expense, and non-food expense sections are different from
those identified in this section. This is possible if the person identified was not
present at the time the section was completed (i.e., during the second visit to the
household).

Section 8 FERTILITY
8A FERTILITY HISTORY
8B FAMILY PLANNING
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In each household one woman 15-49 years old, randomly selected in
Section 7, responded to the questions in Section 8. If a household contained no
woman in this age range, Section 8 was not completed. The woman was asked
if she had ever been pregnant and, if so, whether she had ever given birth.
Women who respond that they have are asked the birth date and sex of all
children they have given birth to, including children who did not survive. If the
child is not alive the woman is asked how long it survived. The woman is asked
about the birth and breastfeeding of her last child, the age at which she was
married, and the number of miscarriages she has had. Section 8B gathers
information on knowledge, use, source, and cost of six modem and six traditional
methods of family planning. In using data from this section it should be kept in
mind that unlike the Demographic and Health Surveys and the World Fertility
Surveys, interviewers were not necessarily women.

11. SECOND INTERVIEW

Section 9 AGRO-PASTORAL ACTIVITIES
9A1 AGRICULTURAL LAND
9A2 FOREST LAND
9A3 SELLING OR BUYING LAND
9A4 VACANT LOT, BALD HILL, LAND CLEARING RECLAMATION
9A5 AGRICULTURAL TAXES
9B 1 PADDY
9B2 OTHER FOOD CROPS
9B3 ANNUAL INDUSTRIAL CROPS
9B4 PERENNIAL INDUSTRIAL CROPS
9B5 FRUIT CROPS
9B6 FOREST TREES
9C CROP BYPRODUCTS
9D FARM INPUTS
9E TRANSFORMATION OF HOMEGROWN CROPS
9F LIVESTOCK
9G OTHER ANIMAL PRODUCTS
9H RAISING/PLANTING WATER PRODUCTS
91 EXTENSION CONTACTS FOR LIVESTOCK
9J LIVESTOCK EXPENDITURES
9K HAND TOOLS
9L FARMING EQUIPMENT

In Section 9 the respondent was the household member identified in
Section 7 as the one most knowledgeable about the household's agricultural and
pastoral activities. Most questions refer to the past twelve months. This section
is by far the largest section of the household questionnaire, with many subsections
that contain information on different aspects of agricultural production and related
livestock activities - collectively referred to as agro-pastoral activities.

Sections 9A1 to 9A5 collect information on household's control over land
of different tenures. These include land allocated by the commune, auctioned
land, privately held land, rented/sharecropped land, and swidden land. In each

216



Annex I

case data are obtained on total land size, size of irrigated land, and payments for
use of land. For annual crop land information is also obtained on quality of land.
Similar information is obtained on water surface cultivated, forest land controlled,
land reclaimed from a bald hill, newly ploughed land, and roadside/riverside
land. In these sections data are also obtained on purchases and sales of land, and
land taxes paid by the household.

Section 9B1 to 9B6 contain detailed output information for all crops grown
by the household. This information is obtained separately for each crop and
includes (in most cases) information on quantity produced, value of output,
quantity sold in the market and given to the cooperative, quantity kept for seeds,
quantity fed to livestock, and quantity given as gifts. In the case of paddy
information is obtained, separately, for the summer crop, winter crop, and the
autumn crop. It should be remembered that while data is obtained for each crop
cultivated by a household, it is not possible to link the information on land tenure
(and size) with output information to determine the tenure structure of land on
which a certain crop is cultivated - unless a household cultivates only one crop
on the land it cultivates. Section 9C contains information on crop byproducts.

Section 9D obtains detailed information on seeds, manure, fertilizer,
insecticides, and transportation for all crops cultivated by a household. This
information is also crop-specific and can, theoretically, be linked with the output
information in the earlier sections by matching the datasets by household codes
and crop codes. Information on other inputs such as hired labor, packing and
storage costs, etc., are obtained at an aggregated level for each household. Other
crop-specific information obtained in this section consists of data on home
consumption and on the use of agricultural extension services.

Section 9E contains information on transformation of home grown crops
that were subsequently sold. This includes data on output for sale, codes of
household members who participated in the production process, number of sales,
revenues from these sales, and costs of production. Section 9F collects
information on livestock, poultry, and other animals that are either consumed by
a household or generate income. These data include an inventory of current
numbers possessed, the numbers born, sold, consumed, given away or lost, and
the numbers bought by a household. Also included is information on the value
of current stocks, revenue from sales, and purchase costs. Section 9G then
collects information on animal products such as milk, eggs, silk, manure, etc.
Here information is restricted to revenue from sales. In section 9H similar
information is collected for water animals (fish, shrimp, etc.).

Section 91 collects information on extension services for livestock, and
section 9J contains information on livestock expenditures. Finally, section 9L and
9K collect data on implements and farm machinery owned by the household.
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Section 10 NON-FARM SELF-EMPLOYMENT
1OA WORKING CONDITIONS
1OB EXPENDITURES
10C REVENUES
10D BUS1NESS ASSETS

Section 10 gathers data on household businesses for the three most
important enterprises operated by the household. The respondent for each
enterprise is the household member most familiar with its operation (as identified
in Section 7). Data are gathered on the ownership, number of employees, and
type of employee compensation for each enterprise. For each business,
expenditures over the last twelve months on wages, raw materials, and taxes are
collected. The respondent is asked how much, in money and goods, was received
from sales and how much of the enterprise's product was consumed by the
household since the first interview. Information on ownership, sales and
purchases of assets - buildings, land, vehicles, tools and other durable goods -
in the last twelve months is also collected.

Section 11 FOOD EXPENSES AND HOME PRODUCTION
I IA HOLIDAY EXPENSES
I1B NORMAL EXPENSES

In Section 1 A the amounts spent on holidays, primarily Tet (New Year),
15th January, 15th July, Moon festival, and Independence day. The range of
food items for which such expense information is obtained is smaller than that for
which information is obtained in the Section 1 B. The main reason for separating
holiday expenses from normal expenses, a departure from the standard LSMS
survey format, is to take into account the fact that the Tet holiday in Viet Nam
often represents significant departures from normal spending patterns -
particularly unusually high expenditures.

Section 1 B collects detailed information on market purchases and
consumption from home production for forty-five food items. Information is
obtained for expenses since the interviewer's first visit. For a longer recall
period (twelve months) data are obtained on which months (in the preceding
twelve months) each food item was purchased, the number of times purchases
were made during those months, the quantity purchased each time, and the value
per purchase. These four pieces of information can be combined to obtain the
total expenditure on food in the twelve months before the date of the interview.
Note that this, in effect, is a variable-recall procedure because the time frame for
which purchase information is provided by a respondent can differ for two food
items, as well as across respondents. Besides market purchases (including
barter), information is also collected on consumption from home production.
Again data are obtained on which months each item was consumed, but unlike
market purchases, the quantity and value of consumption information applies to
the whole year.
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Section 12 NON-FOOD EXPENDITURES & INVENTORY OF DURABLE
GOODS

12A DAILY EXPENSES
12B ANNUAL EXPENSES
12C INVENTORY OF DURABLE GOODS
12D EXPENSES FOR REMITTANCES

Section 12 collects information on non-food household expenditures from
the household member identified in Section 7 as the one most able to answer non-
food expenditure questions. In section 12A respondents were asked to recall the
amount spent since the first interview (approximately two weeks) on daily
expenses such as lottery tickets, cigarettes, soap, personal care products, cooking
fuel, matches and candles, and gasoline. In section 12B expenditure data, both
in the last two weeks and the last twelve months, were collected for shoes, cloth,
clothing, home repairs, public transport, paper supplies, kitchen equipment,
medical services, domestic servants, jewelry, entertainment, and other goods (see
household questionnaire). Purchase price, year of purchase, and resale value of
durable goods owned were collected in Section 12C. Relation and location of the
recipients of remittances sent out from the household are noted in Section 12D
(remittances received by the household are recorded in Section 13A).

Section 13 OTHER INCOME
13A INCOME FROM REMITTANCES
13B MISCELLANEOUS INCOME

Section 13 collects data on money and goods that come into the household
as remittances or from other sources unrelated to employment, such as employee
welfare funds, dowries, sale of consumer durables, rental of buildings, etc.

Section 14 CREDIT AND SAVING
14A MONEY AND GOODS LENT AND BORROWED
14B LOANS CONTRACTED
14C SAVINGS

Section 14 collects information on the amount of indebtedness of
household members to people or institutions outside the household. If money or
goods have been borrowed, or borrowed and repaid by any househoid member
in the last twelve months, information is collected on those loans, including the
source and amount of the loan, interest, side payments, collateral, repayment
schedule, reason for borrowing, and number of loans from the same source. The
household is asked to list the location of its savings, if any, including bank,
housing savings bank, rural savings bank, foreign currency account, other bank
accounts, bonds, stocks and home. The respondent is also asked the total value
of all savings accounts.
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Section 15 ANTHROPOMETRICS

Anthropometric measurements are completed for each household member.
Data were collected on the household member's age, gender, date of
measurement, weight, height, and arm circumference. It was also noted if female
respondents were pregnant or breastfeeding. If a person was not measured the
reason why is noted.

Community Questionnaire

A Community questionnaire was administered by the team supervisor and
completed with the help of village chiefs, teachers, government officials and
health care workers. The questionnaire was administered only in rural areas, i.e.
commune numbers 1 to 120.

Section I (DEMOGRAPHIC INFORMATION) includes the population of
the community, a list of principal ethnic groups and religions, the length of time
the community has existed and whether or not it has grown. Section 2
(ECONOMY AND INFRASTRUCTURE) questions include a list of principal
economic activities, access to a motorable road, electricity, pipe-borne water,
restaurant or food stall, post office, bank, daily market and public transport.
There are also questions on employment, migration for jobs, and the existence of
community development projects. Section 3 (EDUCATION) asks distance to
primary and middle schools. For up to three primary schools, the nearest middle
school, and the nearest secondary school, information is obtained on whether it
is public or private, whether it is for boys or girls, or both, how many classes
there are, and when it was built. Enrollment rates and reasons why children do
not attend school are also collected. Section 4 (HEALTH) collects data on
distance and travel time to the nearest of each of several types of health workers
(doctor, nurse, pharmacist, midwife, family planning worker, community health
worker, traditional birth attendant and traditional healer) and each type of several
types of health facilities (hospital, dispensary, pharmacy, maternity home, health
post and family planning clinic). The questions in Section 5 (AGRICULTURE)
include the type of crops grown in the community, how often and when they are
planted and harvested, and how the harvest is generally sold. This section also
includes questions on the availability of an extension center, agricultural
cooperatives, and machinery, and questions on the use of pesticides and
irrigation. Qualitative data on the last year's rainfall, the local land market, the
prevalence of sharecropping, and agricultural and non-agricultural wages in the
community are also gathered.

Price Questionnaire

In rural areas (commune numbers 1 to 120), price data were collected by
the team supervisor for thirty-six food items, thirty-one nonfood items, nine
medicines, seven insecticides/fertilizers, and five types of services from local
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markets. Three separate observations were made and these did not necessarily
involve actual purchases. In some communes fewer than three observations were
made, either because of a lack of three distinct markets, or for some other reason.
A separate set of prices are available for urban areas (commune numbers 121 to
150). These were collected by the General Statistical Office as part of a separate
effort to construct a spatial price index, and their values appear to be comparable
to those of the rural prices.
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THE SOCIAL DIMENSION OF ADJUSTMENT SURVEY PROGRAM

Delaine, Ghislaine and others. 1992. The Social Dimensions of Adjustment
Integrated Survey: A Survey to Measure Poverty and Understand the Effects
of Policy Change on Households. Social Dimensions of Adjustment Working
Paper No. 14. World Bank, Washington, D.C.

The SDA Integrated Survey is quite similar to the LSMS survey - indeed an
outgrow from them. Unlike this manual, the SDA manual gives particular
attention to explaining the objectives of the survey, the content of the prototype
questionnaire and its analysis. It puts more emphasis on some of the theoretical
issues in sampling and data management. However, it was written at the
beginning of the SDA survey program, before a body of practical experience had
been amassed.

Marchant, Timothy, and Christiaan Grootaert. 1991. The Social Dimensions of
Adjustment Priority Survey. World Bank, Washington.

T'he SDA Priority Survey is designed as a lighter survey that uses a much shorter
questionnaire and a larger sample to gather information which is less detailed but
covers many of the same topics as the LSMS or the SDA IS. This manual contents
are analogous to that of the manual on the Integrated Survey.

INSTITUTIONAL ISSUES IN PROJECT DESIGN

Grosh, Margaret E. 1991. The Household Survey as a Toolfor Policy Change:
Lessons from the Jamaica Survey of Living Conditions. Living Standards
Measurement Study Working Paper No. 80. World Bank, Washington, D.C.

Using the Jamaican survey as a case study, Grosh discusses seven strategic
choices in designing a survey project. Among others, these include how much
and how to build institutional capacity, how to involve users in steering the
survey, and how much emphasis to put on speed vs quality in data collection.

QUESTIONNAIRE DESIGN

In addition to the references to existing materials provided below, the reader
should keep abreast of the results of a major research initiative launched in 1995.
It undertakes a complete review and critique of the content of the LSMS
questionnaires and will make recommendations for changes that should be
adopted.

General Overview

Grootaert, Christiaan. 1986. Measuring and Analyzing the Level of Living in
Developing Countries: An Annotated Questionnaire. Living Standards
Measurement Study Working Paper No. 24. World Bank, Washington, D.C.
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This document frequently serves as the description of the LSMS 'prototype'
questionnaire. Some improvements and many country specific variations have
been made since, but only one other nicely annotated questionnaire is available,
so this remains a classic reference.

Ainsworth, Martha, Godlike Koda, George Lwihula, Phare Mujinja, Mead Over,
and Innocent Semali. 1992. Measuring the Impact of Fatal Adult Illness in
Sub-Saha ran Africa: An Annotated Household Questionnaire. Living Standards
Measurement Study Working Paper No. 90. World Bank, Washington, D.C.

The Tanzania survey is one of the most specialized and most ambitious of the
LSMS surveys. This questionnaire is interesting not only because it is well
documented, but because it goes farther than most in trying to address time use,
intrahousehold allocation issues, household dynamics, and behavior related to
illness and death. Some parts of it may be too detailed to be of interest in more
general-purpose surveys.

Ainsworth, Martha, and Jacques van der Gaag. 1988. Guidelinesfor Adapting the
LSMS Living Standards Questionnaires to Local Conditions. Living Standards
Measurement Study Working Paper No. 34. World Bank, Washington, D.C.

This discusses how to think about changing sections, emphasis, and wording of
the questionnaires used in Cote d'Ivoire and Peru to make them applicable to a
new country. 7he document is a good beginning, though the changes it suggests
may not be deep enough. Also, since the document was written early in the
history of LSMS surveys, few real-life examples are incorporated.

United Nations National Household Survey Capability Programme (UNNHSCP).
1985. Development and Design of Survey Questionnaires. United Nations
Department of Technical Cooperation for Development and Statistical Office,
New York.

This is a basic primer on issues of measurement, question formulation, and
questionnaire formnatting. Because the manual tries to address all kinds of
surveys, treatment is confined to a rather general level.

Experiences with Specific Modules

Grosh, Margaret E., and Henri-Pierre Jeancard. 1995. "The Sensitivity of
Consumption Aggregates to Data Collection Methods: Some Preliminary
Evidence from the Jamaican and Ghanaian LSMS Surveys." Poverty and
Human Resources Division, Policy Research Department, World Bank,
Washington, D.C.

This paper addresses the sensitivity of consumption estimates to three variations
in the consumption module: the length of recall period used; the omission of
some sub-components; and the use of an alternative point-of-purchase orientation
for the questions.
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Jolliffe, Dean. 1995. "Review of the LSMS Agricultural Activities Survey
Module." Poverty and Human Resources Division, Policy Research
Department, World Bank, Washington, D.C.

This paper reviews the experience with the Ghana and Viet Nam LSMS
agricultural modules. Minor changes are suggested to the module when its
purpose is to measure net farm income. Suggestions are made for much larger
refornulations when its purpose is to understand farm behavior.

Scott, Christopher, and Ben Amenuvegbe. 1990. Effect of Recall Duration on
Reporting of Household Expenditures: An Experimental Study in Ghana. Social
Dimensions of Adjustment in Sub-Saharan Africa Working Paper No. 6.
World Bank, Washington, D.C.

Analysis of a special experiment shows thatforfrequently purchased items, recall
erodes rapidly over short time periods.

Vijverberg, Wim. 1991. Measuring Income from Family Enterprises with
Household Surveys. Living Standards Measurement Study Working Paper No.
84. World Bank, Washington, D.C.

After reviewing the data from the COte d'lvoire, Peru 1985, and Ghana LSMS
data sets, Vijverberg shows that the estimates of enterprise income resulting from
different approaches to calculation (profits, net revenues, earnings) are not
consistent. He proposes some modifications to the module.

World Bank. 1993. Indonesia: Public Expenditures, Prices and the Poor. Report
No. 11293-IND. Indonesia Resident Mission, Country Department III, East
Asia and Pacific Region, Washington, D.C.

Analysis of a data collection experiment in the Indonesia SUSENAS survey
suggests that very short consumption modules can give results very similar to
those from much longer and more costly modules. The data chapter also
discusses the core and rotating module design of the survey and the choices made
in reforming it.

SAMPLING

Cochran, William G. 1977. Sampling Techniques, 3rd ed., New York; John
Wiley and Sons.

Kish, Leslie. 1965. Survey Sampling. John Wiley and Sons: New York.

Azorin Poch, Ernesto. 1967. Curso de Muestreo y Aplicaciones. Aguilar S.A.:
Madrid.

The above references are among the classics of the field. The drawback is that
they were all written before the modern computer age. What is now feasible is
different, so some of the recommendations are no longer well justified, and
certain branches of the field are underdeveloped.
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Verma, Vijay. 1991. Sampling Methods: Training Handbook. Statistical Institute
for Asia and the Pacific, Tokyo.

This is an excellent introduction to sampling as it is actually practiced in
household surveys, at a level that is deeper than was possible in this manual yet
less academic than the classics.

Grosbras, Jean-Marie, and Jean-Claude Deville. 1987. Algorithmes de lirage (in
Droesbeke, Jean Jacques, et.al., editors. Les Sondages. Economica, Paris.

Provides guidelines to develop algorithmsfor selecting samplesfrom computerized
files (with and without replacement, with PPS, etc.).

UNNHSCP. 1982. Non-Sampling Errors in Household Surveys (Assessment and
Control). United Nations Department of Technical Cooperation for
Development and Statistical Office, New York.

This document reviews the different sources and ways to control non-sampling
errors, especially those stemming from inadequate or incomplete sample frames.

UNNHSCP. 1986b. Sampling Frames and Sample Designs for Integrated
Household Survey Programmes. United Nations Department of Technical
Cooperation for Development and Statistical Office, New York.

This manual covers how to design and to maintain sampling frames for integrated
household survey programs. The reader may find particularly useful the
discussion on listing and updating the sample frame which we passed over lightly
in this manual. Extensive treatment is given to the use of master samples.

Scott, Christopher. 1990. Master Sample: Advantages and Drawbacks. Inter-stat,
March 1990, No.2, 33-42. Eurostat/ODA/INSEE. French version: 1989.
Echantillon-mattre: avantages et incovenients. STATECO, Dec. 1989, No.60,
p.91-105. INSEE.

Provides a balanced assessment of the pros and cons of master samples, based
on the author's experience in nine Latin-American and Asian countries.

Howes, Stephen, and Jean Lanjouw. 1994. "Making Poverty Comparisons Taking
Into Account Survey Design: How and Why." first draft. World Bank and
Yale University.

This paper demonstrates the importance of adjusting standard errors for sample
design features such as stratification and clustering. Sensitivity analysis is done
using data sets from the Pakistan and Ghana LSMS surveys.

Sampling in LSMS Surveys

Coulombe, Harold, and Lionel Demery. 1993. Household Size in Cote d'lvoire:
Sampling Bias in the CILSS. Living Standards Measurement Study Working
Paper No. 97. World Bank, Washington, D.C.
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Household size as measured in the CILSS declined more from 1985 to 1988 than
was plausible. The paper examines possible causes and concludes that changes
in sampling procedures are the likely culprits.

Scott, Christopher, and Ben Amenuvegbe. 1989. Sample Designs for the Living
Standards Surveys in Ghana and Mauritania/Plans de sondage pour les
enquetes sur le niveau de vie au Ghana et en Mauritanie. Living Standards
Measurement Study Working Paper No. 49. World Bank, Washington, D.C.

After first-stage sampling with probability proportionate to size one can update
the size measures and preserve self-weighting by re-allocating workloads: instead
of one workload in each primary sampling unit, one allocates none, one, two, or
(rarely) three. The paper explains how this was applied to two LSMS surveys.

ANTHROPOMETRICS

UNNHSCP. 1986a. How to Weigh and Measure Children: Assessing the
Nutritional Status of Young Children in Household Surveys. United Nations
Department of Technical Cooperation for Development and Statistical Office,
New York.

the standard reference on how to carry out anthropometnc measurements.

Kostermans, Kees. 1994. Assessing the Quality of Anthropometric Data:
Background and Illustrated Guidelines for Survey Managers. Living Standards
Measurement Study Working Paper No. 101. World Bank, Washington, D.C.

-the sensitivity of estimates of malnutrition to errors in the measurements is
simulated using data from the Pakistan LSMS survey. Suggestions are made for
the analyst on how to assess the quality of existing data sets. Suggestions are
made for survey planners on how to carry out quality control through supervision
and data management.

DATA ANALYSIS

Examples of Sinple Descriptive Analysis

A number of abstracts published by the governmental statistical institutes are
available from the LSMS Division.

Glewwe, Paul. 1987a. The Distribution of Welfare in Peru in 1985-86. Living
Standards Measurement Study Working Paper No. 42. World Bank,
Washington, D.C.

Also available in French and Spanish. Something of an annotated abstract for the
survey.
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On Measuring Poverty

Ravallion, Martin. 1992. Poverty Comparisons: A Guide to Concepts and
Methods. Living Standards Measurement Study Working Paper No. 88. World
Bank, Washington, D.C.

A detailed primer on how to measure poverty and make comparisons between time
periods or regions. Assumes some facility with mathematical notation, but little
prior knowledge of the matter at hand.

Howes, Stephen, and Jean Olson Lanjouw. 1994. "Making Poverty Comparisons
Taking Into Account Survey Design: How and Why." first draft. World Bank
and Yale University.

Most poverty analysis is based on the asswnption that the household surveys used
are simple random samples of the national population. This is often not true -

most are two or three-stage samples, many are not self-weighting, and
stratification is common. This paper shows how to correct standard errors for
common sample designs. It also provides empirical examples using the Pakistan
and Ghana LSMS data. Correct standard errors for well-known poverty measures
can be about one-third higher than uncorrected statistics.

Howes, Stephen. 1994. "SAS Dominance Module." draft. software package.
Howes has made publicly available a set of SAS routines to conduct statistical
tests on differences between common measures ofpoverty, welfare, and inequality.
7he routines can be run using either the PC or mainframe versions of SAS.

Glewwe, Paul, and Jacques van der Gaag. 1988. Confronting Poverty in
Developing Countries: Definitions, Information and Policies. Living Standards
Measurement Study Working Paper No. 48. World Bank, Washington, D.C.

Illustrates the degrees to which different measures of household welfare identify
the same households as poor using data from the C6te d 'voire LSMS.

Kakwani, Nanak. 1990. Poverty and Economic Growth: With Application to Cote
d 'Ivoire. Living Standards Measurement Study Working Paper No. 63. World
Bank, Washington, D.C.

The paper explores the relationship between economic trends and poverty, and
develops the methodology to measure separately the impact of changes in average
income and income inequality on poverty. The methodology proposed is applied
to the data taken from the 1985 Living Standards Survey in C6te d'lvoire.

Ravallion, Martin, and Gaurav Datt. 1991. Growth and Redistribution
Components of Changes in Poverty Measures: A Decomposition with
Applications to Brazil and India in the 1990s. Living Standards Measurement
Study Working Paper No. 83. World Bank, Washington, D.C.

The authors show how to parse changes in poverty measures between growth and
redistribution components. Analysis is provided for Brazil and India.
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Ravallion, Martin. 1994. "How Well Can Methodology Substitute for Data? Five
Experiments in Poverty Analysis." Policy Research Department, World Bank,
Washington, D.C.

One of the experiments is an attempt to forecast poverty using aggregate statistics
(such as agricultural wages and yields) in the absence of household survey data.
The paperfinds that one-year forecasts are reasonably accurate, but that sizable
drift can occur after just a year or two.

Sophisticated Analysis

The majority of the LSMS Working Papers contain applications of modern
econometric modeling to household survey data. Many themes and countries are
covered. The reader is advised to look at the full list of papers in the inside
covers of recent working papers. The abstracts of the first 59 papers are
contained in a booklet compiled by Brenda Rosa, and available from the same
location as the LSMS Working Papers.

Deaton, Angus. 1994. "The Analysis of Household Surveys: Microeconometric
Analysis for Development Policy." Book manuscript. Poverty and Human
Resources Division, Policy Research Department, World Bank, Washington,
D.C.

This book is designed as a reference text for the policy analyst new to the
sophisticated analysis of household survey data. Although basic knowledge of
statistics is asswned, the book goes to considerable effort to explain the intuition
and policy relevance of the statistics and econometrics it teaches.

Demery, Lionel, Marco Ferroni, and Christiaan Grootaert. 1993. Understanding
the Social Effects of Policy Reform. A World Bank Study. World Bank,
Washington, D.C.

T his is a compendium of thought on how to analyze the effects of policy reform
(especially of the kinds of policies that comprise structural adjustment packages)
on various social dimensions of welfare. Each chapter treats a separate issue -
poverty, employment and earnings, migration, education, health, nutrition,
fertility, women, and smallholder agriculture. The chapter authors are among the
leading experts in applying household data to the topic at hand.

228



Annex EII. LSMS Working Papers
No. TITLE AUTHOR

1 Living Standards Surveys in Developing Countries Chander/GrootaertlPyatt

2 Poverty and Living Standards in Asia: An Overview of the Main Results and Lessons of Visaria
Selected Household Surveys

3 Measuring Levels of Living in Latin America: An Overview of Main Problems United Nations Statistical Office

4 Towards More Effective Measurement of Levels of Living, and Review of Work of the Scott/de Andre/Chander
United Nations Statistical Office (UNSO) Related to Statistics of Level of Living

5 Conducting Surveys in Developing Countries: Practical Problems and Experience in Brazil, Scott/do Andre/Chander
Malaysia, and The Philippines

6 Household Survey Experience in Africe Booker/Singh/Savane

7 Measurement of Weffare: Theory and Practical Guidelines Deaton

8 Employment Data for the Measurement of Uving Standards Mehran

9 Income and Expenditure Surveys in Developing Countries: Sample Design and Execution Wahab

10 Reflections of the LSMS Group Meeting Saunders/Grootaert

11 Three Essays on a Sri Lanka Household Survey Deaton

1 2 The ECIEL Study of Household Income and Consumption in Urban Latin America: An Musgrove
Analytical History

13 Nutrition and Health Status Indicators: Suggestions for Surveys of the Standard of Living Martorell
in Developing Countries

1 4 Child Schooling and the Measurement of Living Standards Bridsal

1 5 Measuring Health as a Component of Living Standards Ho

1 6 Procedures for Collecting and Analyzing Mortality Data in LSMS Sullivan/Cochrane/Kalsbeek

17 The Labor Market and Social Accounting: A Framework of Data Presentation Grootaert

1 8 Time Use Data and the Living Standards Measurement Study Acharys

19 The Conceptual Basis of Measures of Household Welfare and Their Implied Surveys Data Grootaeort

Requirements

20 Statistical Experimentation for Household Surveys: Two Case Studies of Hong Kong GrootaertlCheurg/Fung/Tam

21 The Collection of Price Data for the Measurement of Living Standards Wood/Knight

22 Household Expenditure Surveys: Some Methodological Issues Grootaert/Cheung

23 Collecting Panel Date in Developing Countries: Does It Make Sense? Ashenfelter/DeatonlSolon

24 Measuring and Analyzing Levels of Living in Developing Countries: An Annotated Grooteert
Questionnaire

25 The Demand for Urban Housing in the Ivory Coast GrootaertlDubois

26 The Cdte d'lvoire Living Standards Survey: Design and Implementation (English-French) AinsworthlMunoz

27 The Role of Employment and Earnings in Analyzing Levels of Living: A General Grootaert
Methodology with Applications to Malaysia and Thailand

28 Analysis of Household Expenditures Deaton/Case

29 The distribution of Welfara in Cate d'lvoire in 1985 (English-French) Glawwe

30 Quality, Quantity, and Spatial Variation of Price: Estimating Price Elasticities form Cross- Deaton

Sectional Data

31 Financing the Health Sector in Peru Suarez-Berenguela
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32 Informal Sector, Labor Markets, and Returns to Education in Peru Suarez-Berenguela

33 Wage Determinants in Cdte d'/voire Van der GaagNVijverberg

34 Guidelines for Adapting the LSMS Living Standards Questionnaires to Local Conditions Ainsworth/Van der Geag

35 The Demand for Medical Care in Developing Countries: Quantity Rationing in Rural Cdte Dor/Van der Gaag
d'hvoire

36 Labor Market Activity in Cdte d'lvoire and Peru Newman

37 Health Care Financing and the Demand for Medical Care G ertlerGLocaySandgrsonHealth ~~~~~~~~~~~~~~~~~~DorNVan der Gaag

38 Wage Determinants and School Attainment among Men in Peru Stelcner/Arriagada/Moock

39 The Allocation of Goods within the Household: Adults, Children, and Gender Deaton

40 The Effects of Household and Community Characteristics on the Nutrition of Preschool Strauss
Children: Evidence from Rural Cdte d'lvoire

41 Public-Private Sector Wage Differentials in Peru, 1985-86 Stelcner/Van der Gaag/ Vijverberg

42 The Distribution of Welfare in Peru in 1985-86 Glewwe

43 Profits from Self-Employment: A class Study of Cd te d'lvoire Vijverberg

44 The Living Standards Survey and Price Policy Reform: A Study of Cocoa and Coffee Deaton/Benjamin
Production in Cdte d'lvoire

45 Measuring the Willingness to Pay for Social Services in Developing Countries GertlerNan der Gaag

46 Nonagricultural Family Enterprises in Cdte d'lvoire: A Developing Analysis Vijverberg

47 The Poor during Adjustment: A Case Study of Cdte d'lvoire Glewwe/de Tray

48 Confronting Poverty in Developing Countries: Derinitions, Information, and Policies GlewweNan der Gaag

49 Sample Designs for the Living Standards Surveys in Ghana and Mauritania (English- Scott/Amenuvegba
French)

50 Food Subsidies: A Case Study of Price Reform in Morocco (English-FrenchJ Laraki

51 Child Anthropometry in Cdt@ d'lvoire: Estimates from Two Surveys, 1895-86 Strauss/Mehra

52 Public-Private Sector Wage Comparisons and Moonlighting in Developing Countries: Van der Gaag/Stelcner/Vijverberg
Evidence from C6te d'lvoire and Peru

53 Socioeconomic Determinants of Fertility in Cdte d'lvoire Ainsworth

54 The Willingness to Pay for Education in Developing Countries: Evidence from rural Peru Gertler/Glawwo

55 Rigidite des salaires: Donnees microeconomiques et macroeconomiques sur l'ajustement Levy/Newman
du marche du travail dans le sacteur moderne (French only)

56 The Poor in Latin America during Adjustment: A Case Study of Peru Glewwolde Tray

57 The substitutability of Public and Private Health Care for the Treatment of Children in AldermanlGartler
Pakistan

58 Identifying the Poor: Is 'Headship' a Useful Concept? Rosenhouse

59 Labor Market Performance as a Determinant of Migration Vijverberg

60 The Relative Effectiveness of Private and Public Schools: Evidence from Two Developing Jimenez/Cox
Countries

61 Large Sample Distribution of Several Inequality Measures: With Application to Cdte Kakwani
d'Ivoire

62 Testing for Significance of Poverty Differences: With Application to Cdte d'lvoire Kakwani

63 Poverty and Economic Growth: With Application to Cdte d'/voire Kakwani

230



LSMS Working Papers Annex III

No. TITLE AUTHOR

64 Education and Earnings in Peru's Informal Nonfarm Family Enterprises MoocklMusgrovelStoloner

65 Formal and Informal Sector Wage Determination in Urban Low-income Neighborhoods in Alderman/Kozel
Pakistan

66 Testing for Labor Market Duality: The Private Wage Sector in Cote d'lvoire VijverbergNan der Gaag

67 Does Education Pay in the Labor Market? The Labor Force Participation, Occupation, and King
Earnings of Peruvian Women

68 The Composition and Distribution of Income in Cdtrs d'Ivoire Kozel

69 Price Elasticities from Survey Date: Extensions and Indonesian Results Deaton

70 Efficient Allocation of Transfers to the Poor: The Problem of Unobserved Household Glewwe
Income

71 Investigating the Determinants of Household Welfare in Cote d'lvoire Glewwe

72 The Selectivity of Fertility and the Determinants of Human Capital Investments: Parametric Pitt/Rosenzweig
and Semiparametric Estimates

73 Shadow Wages and Peasant Family Labor Supply: An Econometric Application to the Jacoby
Peruvian Sierra

74 The Action of Human Resources and Poverty on One Another: What we have yet to learn Behrman

75 The Distribution of Welfare in Ghana, 1987-88 Glewwe/Twum-Baah

76 Schooling, Skills, and the Returns to Government Investment in Education: An Exploration Glewwe
Using Data from Ghana

77 Workers' Benefits from Bolivia's Emergency Social Fund Newman/Jorgensen/Pradhan

78 Dual Selection Criteria with Multiple Alternatives: Migration, Work Status, and Wages Vijverberg

79 Gender Differences in Household Resource Allocations Thomas

80 The Household Survey as a Tool for Policy Change: Lessons from the Jamaican Survey of Grosh
Living Conditions

81 Patterns of Aging in Thailand and Cdte d'lvoire DeatonlPaxson

82 Does Undernutrition Respond to Incomes and Prices? Dominance Tests for Indonesia Ravallion

83 Growth and Redistribution Components of Changes in Poverty Measure: A Decomposition RavallionlDatt
with Applications to Brazil and India in the 1980s

84 Measuring Income from Family Enterprises with Household Surveys Vijverberg

85 Demand Analysis and Tax Reform in Pakistan Deaton/Grimard

86 Poverty and Inequality during Unorthodox Adjustment: The Case of Peru, 1985-90 Glewwe/Hali
[English-Spanish)

87 Family Productivity, Labor Supply, and Weffare in a Low-Income Country Newman/Gertler

88 Poverty Comparisons: A Guide to Concepts and Methods Ravallion

89 Public Policy and Anthropometric Outcomes in Cdte d'lvoire Thomas/Lavy/S!rauss

90 Measuring the Impact of Fatal Adult Illness in Sub-Saharan Africa: An Annotated Ainworthland others
Household Questionnaire

91 Estimating the Determinants of Cognitive Achievement in Low-income Countries: Thep Case Glewwe/Jacoby
of Ghana

92 Economic Aspects of Child Fostering in Cdte d'Ivoire Ainsworth

93 Investment in Human Capital: Sc/hooling Supply Constraints in Rural Ghana Lavy

94 Willingness to Pay for the Quality and Intensity of Medical Care: Low-Income Households Lavylauigley
in Ghana
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95 Measurement of Returns to Adult Health: Morbidity Effects on Wage Rates in Cdte dV/voire SchultzlTansel
and Ghana

96 Welfare Implications of Female Headship in Jemaican Households LouantlGroshNan der Gaag

97 Household Size in Cdte d'/voire: Sampling Bias in the CILSS Coulombe/Demery

98 Delayed Primary School Enrollment and Childhood Malnutrition in Ghana: An Economic Glewwe/Jacoby
Analysis

99 Poverty Reduction through Geographic Targeting: How Well Does It Work? Baker/Grosh

100 Income Gains for the Poor from Public Works Employment: Evidence from Two Indian Datt/Ravallion
Villages

101 Assessing the Quality of Anthropometric Data: Background and Illustrated Guidelines for Kostermans
Survey Managers

102 How Well Does the Social Safety Net Work? The Incidence of Cash Benefits in Hungary, van de Walle/Ravallion/Gautam
198 7-89

103 Determinants of Fertility and Child Mortality in Cdte dtvoire and Ghana Benefo/Schultz

104 Children's Health and Achievement in School Behrman/Lavy

105 Quality and Cost in Health Care Choice in Developing Countries Lavy/Gormain

106 The Impact of the Quality of Health Care on Children's Nutrition and Survival in Ghana Lavy/Strauss/Thomas/de Vreyer

107 School Quality, Achievement Bias, and Dropout Behavior in Egypt Hanushek/Lavy

108 Contraceptive Use and the Quality, Price, and Availability of Family Planning in Nigeria FeyisetanlAinsworth

109 Contraceptive Choice, Fertility, end Public Pblicy in Zimbabwe Thomas/Maluccio

110 The Impact of Female Schooling on Fertility and Contraceptive Use: A Study of Fourteen Ainsworth/Beegle/Nyamete
Sub-Saharan Countries

111 Contraceptive Use in Ghana: The Role of Service Availability, Quality, end Price Oliver

112 The Tradeoff between Numbers of Children and Child Schooling: Evidence from Cdte Montgomery/Kouamei0liver
d'lvoire and Ghana

113 Sector Participation Decisions in Labor Supply Models Pradhan

114 The Quality and Availability of Family Planning Services and Contraceptive Use in Tanzania Beegle

115 Changing Patterns of Illiteracy in Morocco: Assessment Methods Compared Lavy/Spratt/Leboucher

116 Quality of Medical Facilities, Health, and Labor Force Participation in Jemsice Lavy/PalumbolStern

117 Who is Most Vulnerable to Macroeconomic Shocks? Hypothesis Tests Using Panel Data Glewwe/Hall
from Peru

118 Proxy Means Tests: Simulations and Speculation for Social Programs GroshlBaker

119 Women's Schooling, Selective Fertility, and Child Mortality in Sub-Saharan Africa Pitt

120 A Guide to Living Standards Measurement Study Surveys and Their Data Sets Grosh/Glewwe

121 Infrastructure end Poverty in Viet Nam van de Walle

122 Comparsisons de Ia Pauvreta Concepts et Mdthodes Ravallion

123 The Demand for Medical Care: Evidence from Urban Areas in Bolivia li

124 Constructing an Indicator of Consumption for the Analysis of Poverty: Principles and Hentschel/Lanjouw
Illustrations with Reference to Ecuador

125 The Contribution of Income Components to Income Inequality in South Africa: A LeibbrandtAWoolerdlWoolerd
Decomposable Gini Analysis
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Annex IV. Instructions for Price Questionnaire
from Kagera Health and Development Survey

VIII. THE PRICE QUESTIONNAIRE

A. General Instructions

You must complete two price questionnaires in each cluster. One
questionnaire will be completed at the nearest daily market to every cluster of
households, and a second price questionnaire will be completed at the nearest
dukas to every cluster. A DAILY MARKET is one that takes place at least six
days per week. The price questionnaire should be completed for every cluster,
both urban and rural. In most cases there will be a daily market in the village or
town being interviewed. If there is no daily market, then the supervisor will find
out where the nearest daily market is located and you will visit that market to
complete the questionnaire.

The price questionnaire may be completed either during round one or
round two. The price questionnaire contains a list of 30 food items, six
pharmaceutical products and 13 non-food items. You must collect three prices
for each item in the questionnaire. The prices should be obtained from three
traders at different locations in the market.

You should begin by explaining to the traders that you do not intend to
buy their goods. You are only conducting a survey of prices and the information
will not be used for tax purposes. Thefirst price quoted by the trader should be
recorded. On no account should there be any bargaining. If you bargain for the
price, the trader will be annoyed if you make no purchase.

B. Food items

The price of FOOD ITEMS is to be measured by weighing each item and
recording both the price and the weight on the questionnaire. For this purpose
you will be provided with a food scale. The scale must be kept in working order.
Before making each measurement, you should "zero" the scale. This means that
you should adjust the scale so that it reads "zero grams" when it is empty. If the
food to be measured is in a container, the scale must be "zeroed" with the
container empty before the food is added. This procedure must be followed for
each food item.

The weight of all food items must be recorded in grars. One kilogram
is the same as 1000 grams; half a kdlogram is 500 grams; one quarter of a
kilogram is 250 grams. If a food item weights two kilograms, you must write
2000 grams.
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The weight should be recorded to the nearest 50 grams. This means that
if a food item weighs 375 grams, the anthropometrist should round up the weight
to 400 grams. If the item weights 370 grams, the anthropometrist should round
down the weight to 350 grams.

Weight in grams Weight recorded

25- 74 50
75- 124 100
125 - 174 150
175 - 224 200
225 - 274 250

925 - 974 950
975 - 1025 1000

You must always record the weight offood items in grams, unless the
questionnaire instructs otherwise. For example, if someone is selling bananas by
the piece, you should ask the price of one banana, weigh it, and record the weight
in grams. If bananas are sold in bunches, you should ask the price of a bunch
and weigh a bunch. You should not write "1 banana" or "I bunch" on the
questionnaire as this will be entered in the computer as one gram, which is
incorrect. If someone is selling potatoes in groups of three, you should ask the
price for three potatoes, weigh them and record the price and weight, in grams.
You must not write "3 potatoes", as this will be entered in the computer as three
grams, which is also incorrect.

Everything written on the questionnaire will be recorded into the
computer. The weight should be recorded clearly and without the unit of
measurement. For example, 500 grams of sugar at a price of 100 Tshs should
be recorded as follows:

OBSERVATION

GRAMS PRICE

[I06 | Sugar 500 100

Do not write "g" or "gm" after the weight or "Tshs" or /= after the
price.
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There is only one food item in the price questionnaire that is not measured
in grams - chicken eggs. You must ask the price of one egg. The number 1 is
already written in the questionnaire, and it means "one egg" not "one gram".
Eggs should not be weighed.

C. Pharmaceutical products

There are six pharmaceutical products in the price questionnaire. These
products should not be weighed. The first four items should be measured in
tablets. For example, if nivaquine tablets are being sold at two tablets for 25
Tshs, then it should be recorded as:

1ST OBSERVATION

TABLETS PRICE

33|Nivaquine 2 25

If aspirin tablets are sold one at a time for two Tshs each, then you should record
1 in the column for tablets and 2 in the column for price.

Two of the items - liver salts and milk of magnesia - are not sold in
tablet form. You must record the price of one packet of liver salts and one bottle
of milk of magnesia. The amount is already written in the questionnaire; the
anthropometrist should only copy the price for these two items.

D. Non-food items

There are 13 non-food items for which prices must be collected. Most of
the non-food items do not have to be weighed. The prices should always
correspond to the description of the item in the questionnaire. For example, the
price recorded for a battery should always be for one battery of 1.5 volts. A
price should not be recorded for a 4-volt battery. The price for firewood should
be for a bunch about one foot in diameter - no smaller, no larger.

The last non-food item is charcoal. This is the only non-food item that
must be weighed, in grams. The price should be asked for a small amount of
charcoal - not a large sack.
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E. Problems

Sometimes, sellers of food items will not allow their goods to be weighed
unless a purchase is made. In this case, you should wait for a customer to make
a purchase and record the weight and the price paid.

Occasionally you will have problems finding certain items. For example,
smoked fish may not be sold in the markets of mountain villages. When this
happens, write "NA" in all of the columns for that item. In this example:

GRAMS I PRICE I GRAMS I PRICE IGRAMS

I25ISmoked Fish |NA I NA I NA I NA I NA

NA meams 'not available'

You may also find that only one person in the market sells an item. Then
you will only be able to get one price. You should record the price from this one
vendor, then write in the columns for the second and third prices "NA".

You must make every effort to locate all of the items and to get three
prices for each. All cases of "NA" will be examined closely by your supervisor.
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Annex V. Calendar of Events in Kagera, Tanzania

Year Events

1914-18 First World War

1926 Tanganyika partitioned into provinces

1932-34 Immigrants from Burundi into Karagwe, Ngara, and Muleba cause
famine

1935-36 Locust swarms destroy crops all over the region

1939- Second World War

1940 Colonial govenmment repatriates the chiefs to Uganda

1943- Famine causes people to dismantle their roofing (iron sheets) to exchange
for food

1945- Earthquake

1946 End of Second World War

1948 Tribal political groups

1949- Political activist - TAR is started

1950- Cooperative union started

1951-52 Good income from coffee

1952- Chief of Dhangiro sacked due to swindling coffee from peasants

1953 Union of tribal political group with TAA

1954- TANU inaugurated

1958- Partition into districts - Karagwe becomes autonomous

1960- Colonial government detains TANU leaders

1961- Complete independence

1962 All chiefs dethroned

1963- Extraordinarily heavy rains: bridges swept away, rivers flooded

1964- Zanzibar revolution

1966- Two days of continuous rain

1967- Arusha Declaration. The Ihangiro and Kargwe members of Parliament
are sacked for opposing the Arusha Declaration

1971- Ten years of independence

1972- First of Iddi Amin's aggression wars

1973-74 Famine

1976 Ujamaa villages

1978 October Beginning of Iddi Amin war

1979 June End of Iddi Amin war

1981-83 The AIDS disease is coined 'Juliana'

1985 The start of President Mwinyi's government
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Annex VI. Full Questionnaire
Verification Form Used in Pakistan LSMS

I I I I 1- I1 
PROVINCE SUB-UNIVERSE STRATUI PRIMARY SAMPLING UNIT HOUSEHOLD

R E S U L T

Sec- Ques Satis- To be
tion tion Round One Check factory redone Notes / Remrks

1A 2-5 These questions must be completed for all names in Q.1

IA 9 All persons were correctly classified as members of
the household.

IA A-B A cross was written in colum A for all members of the
househoLd (code 1 in Q.9) and the age in years was
copied from Q.5 to cotumn B.

2 This section was completed.

3A A Line is fitted in for each household member 5 years
or older.

4A A tine is fitted in for each household child 5 years
4B or under.

4C A tine is fitted in for att household members.

5A A line is filled in for each househoLd member 10 years
or oLder.

5B A line is filled in for each household member 10 years
or oLder.

6A 1 If the answer is 1 (YES), a line is filled in for
each household member 10 years and older. The ID code
of the best-informed person is to be transferred to
the second page (Summary of survey results).

68 1 If the answer is 1 (YES), Q.1-5 for First, Second or
Third Enterprise should be filled in. Industry codes
of all enterprises must be filled in, and ID codes of
best-informed persons must be transferred to the
second page (Summary of survey results).

6C A line is filled in for each femaLe member 10 years or
older.

M7A This section is completed.

M7B 1 If the answer is 1 (YES), then Q.2-43 must be filled
up.

M7C 1 If the answer is 1 (YES), then 0.2-16 must be filled
up.

M7D 1 If the answer is 1 (YES), then 0.2-12 must be filled
I up.

M7E 1 If the answer is 1 (YES), then Q.2-28 must be filled
up.
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R E S U L T

Sec- Ques Satis- To be
tion tion Round One Check factory redone Notes Remarks

M7F 1 If the answer is 1 (YES), then Q.2-21 must be filled
up.

N71 5 If the answer is 1 (YES), then 0.6-21 must be filled
up.

H7M 4 All digits 1 to 7 appear once in each cotumn.

H7M 5 All digits 1 to 6 appear once in the RANK column.

F7A 1 If the answer is 1 (YES), then the rest of this part
should be completed. Review carefully all filter
questions (0.7, 17, 25, 26, 37, 48, 59, 67, 74, 82,
94, 103, 112, 120, 129, and 137). They should all be
completed, and if the answer to any of them is greater
than 0, then the block of questions that follow shouLd
be filled in.

F7B 1 If the answer is 1 (YES), then the rest of this part
should be completed. Review carefully all fiLter
questions (Q.2, 12, 19, and 28). They shouLd adl be
completed, and if the answer to any of them is greater
than 0, then the block of questions that follow should
be filted in.

F7C 1 If the answer is 1 (YES), then the rest of this part
shouLd be completed. Review carefully all filter
questions (Q.2, 12, 20, and 28). They should all be
completed, and if the answer to any of them is greater
than 0, then the block of questions that follow should
be fitled in.

F7D 1 If the answer is 1 (YES), then the rest of this part
should be completed. Review carefully all filter
questions (Q.2, 14, 21, and 42). They should all be
completed, and if the answer to any of them is greater
than 0, then the block of questions that follow should
be filled in.

F7E 1 If the answer is 1 (YES), then the rest of these parts
F7F should be completed.
FiG
F7H

F71 1 If the answer is 1 (YES), then the rest of this part
should be completed. In this case, a single box (for
NO or YES) must be crossed for each biomass fuel, and
0.3-5 must be filled up for each fuel with a cross in
the YES box.

F7J 1 If the answer is 1 (YES), then the rest of this part
should be completed.

F7K These sections must be completed.
F7L

8 A line is filled in for each household member 15 years
and older
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PROVINCE SUB-UNIVERSE STRATUN PRIMARY SAMPLING UNIT HOUSEHOLD

R E S U L T

Sec- Ques Satis- To be
tion tion Round Two Check factory redone Notes / Remarks

9A 1 Parts A to E should be completed if (and only if) the
answer to this question is YES.

9B1 1 A single box (for NO or YES) should be crossed for
9B2 each crop in the list. If "Other crops" are reported.
9B3 their codes must be specified. A line must be

completed for each crop with a cross in the YES box.

9B4 1 If the answer is 1 (YES), the rest of this part should
be completed.

9C 1 If the answer is 1 (YES), 0.2-4 should be filled in.

9C 7 If the answer is 1 (YES), 0.8-9 shou(d be filled in.

90 1 If the answer is 1 (YES), crops and corresponding crop
codes should be specified in Q.2, and Q.3 to 5 should
be completed.

9D 6 If the answer is 1 (YES), Q.7-22 shouLd be filled in
following skip patterns correctly.

90 25 If the answer is 1 (YES), Q.26-30 should be filled in.

9D 32 If the answer is 1 (YES), Q.33-35 should be filled in.

9D 36 If the answer is 1 (YES), the rest of this section
should be completed.

9D 37 A single box (for NO or YES) should be crossed for
every equipment in the list. A line must be completed
for every item of equipment on the list.

9E 1 If the answer is 1 (YES), the rest of this part should
be completed.

9F 1 If the answer is 1 (YES), the rest of this part should
be completed.

9G 1 If the answer is 1 (YES), the rest of this part should
be completed.

9H 1 If the answer is 1 (YES), the rest of this part should
be completed.

1OA 1 If the answer is 1 (YES), the rest of this section
should be completed.

109 Every line should have a cross mark on either YES or
1oC NO column. For every line with a YES, Q.1-8 should

be filled in following skip pattern correctly.

10D A line should be completed for every enterprise.
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R E S U L T

Sec- Ques Satis- To be
tion tion Round Two Check factory redone Notes / Remarks

IIA 1 Every Line should have a cross mark on either YES or
115 NO coLumn. For every line with a YES, the rest of

the Line should be completed.

1iC 1 Every line should have a cross mark on either YES or
NO column. For every line with a YES, one or more
items should appear in Q.2, with the corresponding
code, and 0.3 to 7 should be compLeted.

12A 1 Every line should have a cross mark on either YES or
NO column. For every tine with a YES, 0.2-9 should
be filled in.

12B 1 If answer is 1 (YES), the rest of this part should be
be completed.

125 2 Every tine should have a cross mark in either YES or
NO column. For every line with a YES, 0.3-7 should
be filled in, following skip pattern correctly.

128 3 If the answer is 2 (NO), Q.4 should be filled in.

13A Information was asked of each woman 14 years or older.
138

13C Information was asked of each woman who ever married
from age 14 to 50 years with maternity experience.

13D This section must be compLeted for each woman with a
child 3 years and younger.

13E Information was asked of all men 14 years and older.

14 All lines are filled for chiLdren under 5 years and
their mothers.

15A 1 If the answer is 1 (YES), Q.2 and part 155 should be
completed.

15A 3 If the answer is 1 (YES), Q.4 and part 15C shouLd be
compteted.

16A 1 If the answer is 1 (YES), Q.2-12 should be filled in.
168

17 1 Every line has a cross mark on either YES or NO
column. For every line with a YES, Q.2 should be
fiLLed in.

SUPERVISOR:_ DATE
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Annex VII. Inter-Record Checks in the
Romania Integrated Household Survey

Consistency Checks

Presence of household level sections

The following sections must be present in all households:

* Section 0 (The cover page)
* Sections 1A and 1B (The family roster and basic demographic data)
* Section 2 (Education)
* Section 3 (Migration)
* Sections 4A, 4B and 4C (Dwelling and Assets)
* Section 5 (Current occupational status)
* Section 12 (Food consumption)
* Section 13 (Non-food expenditures)
* Section 14 (Expenditure on services)
* Section 16 (Health)
* Section 19 (Balance of incomes)
* Section 20 (Balance of expenditures)

The program flags an error whenever any of these sections is missing; an
exception is made for those households where the interview could not be
conducted (as reported in a specific question on the cover page) for which only
the cover page should be completed.

Household size as reported In different sections

The household size is reported explicitly in question 4 in Section 4A
(Dwelling), and implicitly in Section 1 (the list of all household members, present
and absent). These data must be consistent.

Presence of individual level sections

Each household member must be present in the following sections:

* Sections IA and 1B (The family roster and basic demographic data)
* Section 2 (Education)
* Section 3 (Migration)
* Section 16 (Health)

Also, members 14 years and older should be present in Section 5 (Current
occupational status), women 14 years and older should be present in Section 18
(Fertility), and children under 6 years old should be present in Section 17
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(Anthropometrics). Members under 14 years old should not be present in Section
11 (Job history).

Age and birth date

The age of each person, reported in Section 1A (The family roster), must
be consistent with the age deducted from the birth date (in Section 1B) and the
date of the interview (on the cover page).

Age and schooling allocation

Only members 18 years old and younger can report schooling allocations
in Section 2 (Education).

Disability of mutes

People who cannot speak at all, as reported in Question 2 (Mother tongue)
in Section 2 (Education), should also report a permanent disability in Section 16
(Health).

Consistency of occupational status

The current occupation of each person should be consistent between
Section 1 (the family roster) and Section 5 (Occupational status).

Wages of wage-earners

People who report to be working for wages in Section 1 (the family roster)
or Section 5 (Occupational Status) should also report wages in Section 6 (Wage
activities).

Employers and employees

A person who reports to be an employer in Sections 1 or 5 should also
appear as the first member of a family enterprise that pays wages to non-family
members in Section 7.

Self-employment and family enterprises

People who report to be self-employed in Sections 1 or 5 should also
appear as workers in one of the family enterprises in Section 7.

Farmers and farms

People who report to be farmers in Sections 1 or 5 should also report to
be working on a household farm in Section 7. Also if one of the family
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enterprises in Section 7 is a farm, income from farming should be reported in
Section 19 (Balance of Incomes).

Housewives and wages

Housewives (as reported in Sections 1 or 5) should not report income in
Section 5.

Military

People reported in the armed forces in Sections 1 or 5 cannot be absent
from the household for other than institutional reasons (on Question 11 in Section
1). Also, only males 20 to 40 years old can be in the military.

Job history of former workers

People who stopped working after 1989 (as reported in Question 14 in
Section 5) should also report a job history in Section 11.

Illness and medical allocations

People who report to receive medical allocations in Section 5
(Occupational status) should also report an illness in Section 16 (Health).

Demographic consistency of spouses

According to Question 6 (Spouse ID code) in Section 1B (Demographics),
spouses should be of different genders, and linked to each other.

Demographic consistency of mothers

According to Question 7 (Mother ID code) in Section IB, a person's
mother should be a woman 15 to 45 years older.

Demographic consistency of fathers

According to Question 8 (Father ID code) in Section 1B, a person's father
should be a man at least 15 years older.

Date of the anthropometric measure

The date of the last anthropometric measure (reported in Section 17)
should not be earlier than the child's birth date.
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Breast-feeding

Only children under 2 years old should be reported as currently being
breast-fed in Section 17 (Anthropometrics).

Anthropometrics

Anthropometric measures should be consistent regarding weight-for-age,
length-for-age and weight-for-length.

It is important to keep in mind that the purpose of these tests is simply to
detect probable recording or data-entry errors; not to assess nutritional status.
The raw weight, length and age data will be kept in the files, to let the latter be
performed in due time, and with more refinement at the analytical stage.

To check data consistency, the program uses the Means plus and minus
three Standard Deviations from the World Health Organization standard tables.
Linear interpolation between a few key points in these tables is used to
approximate intermediate values. The following key points were selected:

Weight (kg.) for age (months)

MaLes Fetaes

Minimum Maximum Minimum Maximum
mo. kg. mo. kg. mo. kg. mo. kg.

0 2.0 0 4.8 0 1.8 0 4.3
4 3.7 4 9.4 8 5.3 4 8.6
6 4.9 15 14.4 13 6.6 12 12.7
12 7.1 59 25.6 30 9.1 59 25.8
24 8.6 60 29.2 84 13.6 60 29.2
84 15.0 84 38.8 132 18.2 78 31.8
132 18.6 180 100.3 180 29.2 132 73.6
168 27.0 204 111.0 216 34.8 156 86.2
216 41.9 360 140.0 180 92.8

360 108.0

Length (cm.) for age (months)

MaLes Femates

HMnimum Maxfmim Mininun Maximum
mo. cm. mo. cm. mo. cm. mo. cm.

0 43.6 0 57.4 0 43.4 0 56.4
6 59.8 3 69.0 6 58.0 3 67.0

12 68.0 6 75.9 15 68.9 7 75.6
48 90.2 24 97.7 36 86.3 16 87.8

168 137.0 59 123.1 48 92.4 59 121.0
204 156.0 60 130.1 132 123.9 60 128.7

108 155.3 168 140.3 108 158.2
156 188.3 216 145.8 156 181.6
180 195.0
216 199.6
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Weight (kg.) for length (cm.)
Notes and fmaLes

Minimum MaxmMA
cm. kg. cm. kg.

48.0 2.0 48.0 4.5
110.0 13.8 110.0 25.0
150.0 25.0 130.0 40.0
200.0 65.0 150.0 60.0

160.0 90.0
170.0 130.0
180.0 180.0

Children data on Fertility and on the roster

* Children with a mother ID code in Section LB (Demographics) should also be
reported in Section 18 (Fertility).

* The number of children reported should be equal to the number of children
ever been given birth to by each woman.

* The gender and age of those children reported in Section 18 (Fertility) who
have a household ID Code should be consistent with the same data in Section
1B (Demographics).

* Children should be sorted by birth date in Section 18 (Fertility), and the age of
the eldest should be consistent with the age of the mother.

Age and gender-specific Illnesses

Illnesses coded 30 to 50 can only affect women. The program is prepared
to perform other tests regarding the demographic specificity of certain illnesses
in Section 16 (Health).

Non-agriculture family enterprises

Non-agriculture family enterprises reported in Section 7 should also be
reported in Section 8 (Income and expenses of non-farming family enterprises).

Farms

Farms reported in Section 7 (Family Enterprises) should not report income
or expenses in Section 8; instead, detailed information on farming should be
present for the household in Section 9. Conversely, if Section 9 is present, at
least one farm should be reported as a family enterprise in Section 7.
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Wage employees

Expenditure on wages should be reported in Question 6 in Section 8 if -
and only if - wage employees are reported in any of the family enterprises in
Question 21 of Section 7 (Family enterprises).

Internal consistency of added lines

Lines for totals are included for certain columns used to record monetary
values in various sections. The program checks that the totals add up correctly
in the following cases:

* Section 8 (Income and expenses of non-farm family enterprises); Columns 2
to 8; Line 'Total" should be equal to the sum of lines 1 to 6.

* Section 9A (Agriculture surfaces); Columns 2 to 6; Line "Total' should be
equal to the sum of lines 1 to 5.

* Section 10 (Cattle); Columns 2 to 6; Total number of bovines (line 03) should
be equal to the sum of bulls, cows and veal (lines 04 to 06).

* Section 12 (Food consumption); Columns 2 to 14; Line number 186 (Total
food) should be equal to the sum of lines 101 to 185 (food items).

* Section 12 (Food consumption); Columns 2 to 14; Line number 190 (Total)
should be equal to the sum of lines 186 (Total food) and 187 to 189 (animal
fodd'er and wool).

* Section 19 (Balance of incomes); Column 2; Line number 32 (Total cash)
should be equal to the sum of lines 01 to 31.

* Section 19 (Balance of incomes); Column 2; Line number 34 (Total cash and
in-kind) should be equal to the sum of lines 32 and 33.

* Section 19 (Balance of incomes); Column 2; Line number 40 (Total income)
should be equal to the sum of lines 34 to 39.

* Section 19 (Balance of incomes); Column 2; Line number 42 (Total balance)
should be equal to the sum of lines 40 and 41.

* Section 20 (Balance of expenditures); Column 2; Line 521 (Total expenses)
should be equal to the sum of lines 501 to 520.

* Section 20 (Balance of expenditures); Column 2; Line 527 (Total outputs)
should be equal to the sum of lines 521 to 526.
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* Section 20 (Balance of expenditures); Column 2; Line 529 (Total balance)
should be equal to the sum of lines 527 and 528.

Groups of animals

Some lines in Section 10 (Cattle) represent subgroups of animals in other
lines. The program checks that the quantities in columns 2 to 6 are not smaller
in the totals than in the subsets:

* Line number 07 (Ovine si caprine) should be at least equal to line number 08
(Oi si capre)

* Line number 09 (Porcine) should be at least equal to line number 10 (Scroafe).

* Line number 11 (Pasari) should be at least equal to line number 12 (Pasari
ouatoare).

Land rented by farmers

The surface of rented farming land should be reported in Question 5 of
Section 9A (Agriculture surfaces) if - and only if - a rental amount is reported
also for some crops in Question 5 of Section 9B (Farm production).

Land farmed or owned in association

The surface of land worked or owned in association should be reported in
Questions 4 or 6 in Section 9A (Agriculture surfaces) if - and only if -

production from that land is also recorded in Section 9D.

Expenditure on medicines

Expenditure on medicines must be reported as item 294 in Section 13
(Non-food purchases) if - and only if - they are also reported for a specific
illness in Question 19 in Section 16 (Health). (The amounts do not necessarily
need to match.)

Expenditure on utilities

Expenditure on the following utilities must be reported in Section 14
(Expenditure on services) if - and only if - the presence of those utilities is also
reported in Section 4A (Dwelling):
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Item in Section 14 Questions in Section 4A

430 Rental 05 (Codes 2 or 3)
431 Tap water 20 and 21 (Codes 1 or 2)
432 Electricity 14 and 18 (Code 1)
433 Thermal energy 15 (Codes 1 or 2)
434 Gas 15 (Codes 2 or 3), 18 (Code 2).

Health-related expenditures

Expenditure on health-related services must be reported as items 420
(Medical) or 421 (Dental) in Section 14 (Expenditure on services) if - and only
if - they are also reported in Questions 14 (First consultation), 16 (Second
consultation), 17 (Analysis) or 18 (Treatments) in Section 16 (Health). (The
amounts do not necessarily need to match.)

Also, if a taxi (Code 3) was reported as the means of transportation to
reach a health center in Question 11 in Section 16 (Health), the corresponding
expenditure should also be reported as item 441 in Section 14 (Expenditure on
services). If public transportation (Code 3) was used, then an expenditure should
be reported for at least one of the other transportation services (Items 439 to 445)
in Section 14.

Income items

The presence of various sources of income should be reported consistently
in Section 19 (Balance of Incomes) and in other parts of the questionnaire. The
program checks that the amounts for the following items are mentioned in Section
19 if they are also mentioned elsewhere (though actual quantities may be
different):

* Wages must appear on line 01 in Section 19 if - and only if - they are also
reported for household members in Question 12 in Section 6 (Wage earning
activities).

* Bonuses and benefits must appear on line 02 in Section 19 if - and only if -
they are also reported for household members in Questions 13 and 14 in
Section 6 (Wage earning activities).

* Medical and maternity allocations must appear on lines 03 or 04 in Section 19
if - and only if - they are also reported for household members in Question
11 in Section 6 (Wage earning activities).

* Income from self-employment must appear on lines 19 to 22 or 24 in Section
19 if - and only if - it is also reported in Question 2 in Section 8 (Income
and expenses of non-farm family enterprises).
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* Scholarships must appear on line 08 in Section 19 if - and only if - they are
also reported in Question 9 in Section 2 (Education).

* Student allocations must appear on line 07 in Section 19 if - and only if -

they are also reported in Question 11 in Section 2 (Education).

* Income from rental of land or housing must appear on line 22 in Section 19
if - and only if - it is also reported in Section 4D.

* Dividends to shareholders must appear on line 23 in Section 19 if - and only
if - they are also reported in Section 4D.

* Income from various kinds of pensions must appear on lines 09 to 17 in
Section 19 if - and only if - the corresponding pension codes are also
reported for household members in Questions 16, 18, 20 or 22 in Section 5
(Occupational status).

* In-kind payments must appear on line 33 in Section 19 if - and only if -

they are also reported in Question 18 in Section 6 (Wage earning activities).

* Income from farming must appear on lines 25 or 26 in Section 19 if - and
only if - it is also reported in Question 15 in Section 9B (Farm production).

* Income from selling cattle must appear on line 27 in Section 19 if it is also
reported in Question 6 in Section 10 (Cattle).

* 'Other income" must appear on line 31 in Section 19 if renting-out animal
traction is reported in Question 12 in Section 10 (Cattle).

* Sales of farm production must appear on line 26 in Section 19 if - and only
if - it is also reported in Question 10 in Section 12 (Food consumption).

Expenditure items

The presence of various expenditure items should be reported consistently
in Section 20 (Balance of Expenses) and in other parts of the questionnaire. The
program checks that amounts for the following items are mentioned in Section 20
if they are also mentioned elsewhere (though actual quantities may be different):

* Payments for unemployment insurance must appear on line 511 in Section 20
if - and only if - it is they are also reported in Question 15 in Section 6
(Wage earning activities).

* Payments for supplementary pension must appear on line 510 in Section 20 if
- and only if - they are also reported in Question 16 in Section 6 (Wage
earning activities).
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* Taxes on wages must appear on line 512 in Section 20 if - and only if - they
are also reported in Question 17 in Section 6 (Wage earning activities).

* Expenditure on veterinary services must appear on line 509 in Section 20 if
they are also reported in Question 14 in Section 10 (Cattle).

The actual amounts of other expenditure items must be identical in Section
20 and in other sections of the questionnaire:

* Food purchases (line 501 in Section 20) must be equal to the sum of columns
4 and 6 on line 186 in Section 12 (Food consumption).

* Expenditure on animal fodder (line 503 in Section 20) must be equal to the
sum of columns 4 and 6 on line 187 in Section 12 (Food consumption) and
column 7 on line 14 in Section 10 (Cattle).

* Non-food purchases (line 502 in Section 20) must be equal to column 3 on line
314 in Section 13.

* Expenditure on services (line 509 in Section 20) must be equal to column 2 on
line 457 in Section 14.

Nutritive value of food consumption

The program uses the daily per capita energy provided by each food item
in Section 12 (Food consumption) to perform various tests on the likelihood of
the reported data. As in the case of the anthropometric controls, the only purpose
of these tests is to detect probable reporting or data entry errors, not to assess
nutritional adequacy at this stage. The raw data will be kept untouched in the
files, to let analysts develop this task in due time.

The basic formula used is:

Energy provided Food Energy value N er of

by a food item = intake x of I gr. offood .
(Kcallpersonlday) ( r) (Kcat) p days

The food intake is taken from Column 13 (Food consumed by humans) on
Section 12 (Food Consumption). The number of person-days is computed by
multiplying the household size by the number of days in the reference month and
adding the number of guest-days in the month (reported on the single Question
in Section 4C). The energy value of 1 gram of food is taken from the food
composition table below, where food items are divided into three main groups:
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Group 1: Starchy staples

Food Energy value
Code Rumanian name English name (Kcallgr)

101 Grau si secara Wheat & rye 3.57
102 Porumb Maize 3.55
103 Faina Flour 3.33
104 Matai Maize-flour 3.68
105 Paine Bread 2.43
106 Alte produse franzelarie Ot kind of bread 2.46
109 Paste fainoase Pasta 3.69
110 Orez Rice 3.60
111 Gris Ot milling (semolina/barley) 3.54
113 Fasole boabe leguminoase Beans 1.18
114 Cartofi Potatoes 0.87

Group II: Meat, animals, milk, alcohol, oil

Food Energy vaLue
Code Rumanian name English name (Kcal/gr)

141 Ulei comestibit Edible oiL 8.84
142 Margarina Margarine 7.20
152 Vin Wine 1.37
153 Produse din vin Wine products 1.37
154 Bere Beer 0.42
155 Tuica si rachiuri PLum/Ot brandy 1.53
156 ALte bauturi alcoolice Ot alcohol bever 2.31
158 Carne de bovine Beef 3.49
159 Carne de porcine Pork 2.61
160 Carne de oaie si capra Mutton/Goat 1.86
161 Carne de pasare FowL 1.90
162 Alte feluri de carne Ot meat (Rabbit/Hunt etc) 2.16
163 Specialit prep din carne Ham etc 3.49
164 Satamuri/Cirnati Sausage 3.69
165 Alte preparate din carne Ot meat preparat 3.09
166 Conserv de carne si carne Tinned meat 1.62
167 Slana cruda Bacon7 5.93
168 Untura Grease 8.84
169 Peste proaspat & congelat Fresh/Frozen fish 1.05
170 Peste sarat uscat afumat Salted/Dried fish 2.90
171 Conserve din peste Tinned fish 1.69
172 Lapte de vaca si bivoLita Cow's milk 0.61
173 Lapte de oaie si capra Sheep/Goat milk 0.89
174 Lapte praf Powdered milk 3.63

The program performs the following tests:

* The total daily per capita energy provided by all foods should not be less than
800 Kcal/person/day or more than 4,000 Kcal/person/day.

* Each individual food in Group I should not provide more than 3,500
Kcal/person/day.

* Each individual food in Group II should not provide more than 2,500
Kcal/person/day or more than 66.7% of the total energy intake.

* Each individual food in Group III should not provide more than 1,500
Kcal/person/day or more than 33.3% of the total energy intake.

252



Annex VII

Group III
Fruit, vegetables, sugar, bakery, cheese, yogurt, eggs, other diary

Food Energy value
Code Rumanian name English name (Kcal/gr)

107 Biscuitl Biscuits 3.64
10B Specialitati panificatie Bakery specialties 2.95
112 Alte prd morarit si panif Ot bakery lcornflakes etc) 3.93
115 Horcovi sfecla radacinoas Carrots/Beets 0.38
116 Atte radacinoase consumab Ot edible roots 0.38
117 Tomate Tomatoes 0.19
118 Patlagele vinete EggpLants 0.26
119 Ceapa uscata Onion 0.34
120 Usturoi uscat Garlic 1.49
121 Ardei si gogosari Green/bell pepper 0.25
122 Fasole verde Green beans 0.31
123 Varza dulce si conopida Cabbage/Cauliflow 0.24
124 Verdeturi proaspete Green spices 0.33
125 Alte legume proaspete Ot vegetabLes 0.42
126 Huraturi si varza acre Pickles 0.11
127 Bution Tomato paste 0.84
128 Conserve de legume Tinned vegetables 0.42
129 Pepeni verzi si galbeni Melon/watermelons 0.32
130 Nuci in coaja Nuts 6.42
131 Mere Apples 0.59
132 Pere Pears 0.59
133 Visine/Cirese Cherries 0.61
134 Caise/Piersici Apricots/peaches 0.46
135 Prune Plums 0.60
136 Struguri Grapes 0.71
137 Capsuni/Zmeura Straw/Black-berry 0.41
138 Alte fructe proaspete Ot fresh fruits 0.54
139 Citrice/Fructe merid Citric 0.46
140 Fructe deshidratate Dehydrated fruits 2.96
143 Compot de fructe Stewed fruit 1.07
144 Dulceata/Gem/PeLtea/Marm Sweetness 2.72
145 Sirop de fructe Fruit syrup 2.72
146 Zahar Sugar 3.85
147 Ciocolata Chocolate 5.07
148 Rahat/Halva Turkish delight 5.33
149 Alte zaharoase Other sweets 4.37
150 Cafea Coffee 0.00
151 Cacao Cocoa 2.20
157 Bauturi nealcoolice Non-alcoh beverag 3.90
175 Lapte batut/laurt Buttermilk/Yogurt 0.51
176 Branza (telemea) vaca Spiced cheese 3.76
177 Branza de oaie Sheep cheese 4.66
178 Branza proaspata de vaca Fresh cream cheese 1.03
179 Conserve Preserves 2.50
180 Alte feluri de branza Other cheese 3.56
181 Unt Butter 7.17
182 Oua Eggs 1.40
183 Hiere de albine Honey 3.05
184 Sare si condimente Salt and spices 1.00
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Annex X. Calculating Basic Consumption Aggregates

Introduction

One of the most important uses of household data sets is to analyze
poverty and the distribution of welfare. The very first step in this analysis is the
construction of a basic measure of monetary welfare that will make it possible to
rank households by their welfare level and to assess what progress alternative
policies are having in reducing poverty.

In this annex, we provide an overview of the general steps taken in
calculating a monetary welfare measure based on consumption. The intent here
is to make the reader aware of the initial steps needed in order to use the data
collected for welfare analysis. We do not provide detailed formulas and
algorithms. Individual researchers in statistical institutes, other Government
agencies, and other private and public institutions looking for detailed practical
instructions for the actual calculation of consumption aggregates should refer to
some of the recent work done in the LSMS division (Lanjouw and Lanjouw 1996,
Hentschel and Lanjouw 1996) and to some upcoming work to be completed in
1996. The construction of total income or savings and the definition and
calculation of poverty lines are not covered in this appendix. The reader
interested in getting advice on constructing income aggregates should consult
Johnson, McKay and Round (1990). The reader interested in advice on the
setting of poverty lines or on the methods for making comparisons should refer
to the excellent documentation in Ravallion (1994) and Demery, Ferroni, and
Grootaert (1993).

This appendix is organized in five main sections. First, the rationale for
working with a welfare measure based on consumption is explained. Next, the
main methodological issues dealing with the construction of consumption
aggregates are discussed. In particular, all the components needed for
constructing the consumption aggregates using current and implicit expenditures
are outlined. Each one of them is reviewed and the main problems and
difficulties that can be encountered in their calculations are explained. These
include expenditures on food, housing, other housing expenditure, transport,
education, health, other non food expenditure, and the flow of services derived
from the use of own durable assets. In the third and fourth sections, the major
issues in building regional and time price deflators and in making adjustments to
take family size and composition into account are outlined. Finally, other
important implementation issues, like the treatment of missing values, the
adjustment for missing values, and programming are reviewed.

Why use Consumption as a Measure of Welfare?

The aim of the exercise is to obtain an interpersonally comparable
monetary measure of welfare on which assessments of the impact of policies can
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be based and for which there will be reasonably wide public agreement about the
conclusions drawn. The first issue is to decide what we mean by welfare and
how we propose to measure it.

Economists want welfare measurements to be consistent with the
consumption choices made by people on the assumption that the evaluation of
somebody's level of welfare should be based on their subjective choices. This
theory is based on the fact that the combination of commodities that are consumed
by individuals, given their budget constraint, is an expression of their utility
function. In fact, if we assume that consumers make rational choices (derived
from a well-defined set of preferences), then the commodities that they consume
represent those choices for a given set of prices, family composition, and so on.
Following the economist's paradigm, we would like to measure the utility level
that is an expression of their level of satisfaction or happiness. Under standard
conditions (common tastes, complete markets, and flexible prices), it has been
proven that the minimum cost of a given utility level (the consumer's cost
function) represents the monetary measure of utility, which can be measured by
the actual expenditure on consumption. Following this approach, one is aiming
to estimate the "value" to each person of the commodities (goods and services)
that were "consumed" in a given period of time (Pollack 1991, Deaton and
Muellbauer 1980, Varian 1978).

There are several caveats and limitations that have to be taken into account
when using this approach to derive a monetary measure of welfare. First of all,
we have to decide which commodities enter in the utility function. This list will
depend not only on the inclination of the analyst but also on the availability of
data and resources. We also have to adjust the welfare measure to take into
account differences in the cost of living and household size and composition.
Some special adjustments may also need to be made to take into account market
imperfections, transaction costs, and rationing, all of which might preclude access
to all commodities. Lastly, there are other factors that are very important for
determining the well-being of individuals that might not be easily quantified in
one comprehensive index, like their nutritional, health, and education status. As
a matter of fact, what we propose to measure is a narrowly defined measure of
welfare, but it is the starting point for welfare analysis. The most important thing
at this stage is to obtain the proper ranking of the households. Once we are
confident that this has been obtained, then it is possible to expand the analysis to
other dimensions of poverty and see how they relate to the welfare ranking that
was previously obtained. (A good introduction to the different approaches is in
Ravallion 1994.)

The school of thought presented here, which is shared by the poverty
analysts in the LSMS division of the World Bank, uses current total consumption
as the measure of consumption. There is also another school of thought that uses
total income as the basic measure of welfare. Even though from a conceptual
point of view we believe that income could also be the basis for calculating
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welfare, we contend that for several reasons consumption is a better measure of
welfare.

First, income does not benefit the household until it is used for
consumption purposes (in other words, saving or borrowing do not enter the
definition of utility). Consumption is often regarded as providing a better
representation of lifetime welfare, since households often smooth their
consumption in response to variations in their income earnings. In such cases,
using income would overlook the role played by consumption in reducing
variation in the household welfare over time (Deaton 1992, Chaudhuri and
Ravallion 1994). This is also especially true given that data are collected over
a short period of time and cannot cover a long retrospective period.

We also have more confidence that data collected on consumption and
expenditure are more accurate than data collected on income. To calculate total
income, it is necessary to add the revenues from wage employment and net
revenues from private and agricultural enterprises. In order to calculate these net
revenues, it is necessary to collect detailed information on businesses and
agricultural production, which increases the possibility that inaccuracies will
affect the data. When we want to measure the well-being of the poor, for
example, we are likely to find consumption to be much easier to estimate than
income, since households essentially consume basic foods and non-food items
while their income may come from a myriad of sources at different periods.
There is also the well-founded assumption that the interviewee will not declare
all his or her income for fear of having to pay income tax.

Methodological Aspects of Calculating Total Consumption

It is surprisingly difficult to provide specific recommendations on how to
construct consumption aggregates in practice. This is partly due to the fact that
only a few references exist in some World Bank and UN publications (Delaine
and others 1992, Johnson, McKay, and Round 1990, and UN Publications 1989
among others) and because there is a lack of consensus among economists about
how to apply the principles derived from economic theory in practice. In
addition, each questionnaire is unique (even LSMS questionnaires are quite
different from each other). The general overview provided here draws from a
pool of methodologies and experiences that have been used in calculating
consumption aggregates in several countries and that have been proved to be
relatively non-controversial. Other more complicated methodologies could always
be used to calculate specific components if this is deemed to be necessary by the
analyst.

When considering alternative approaches, it is important to realize that
there are several trade-offs to consider that may or may not have an impact on
the ranking of the households. For example, there is the trade-off between the
amount of data it would be desirable to collect and the resources available to
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collect it and the trade-off between complexity and transparency. The more
assumptions that are used to calculate the components of the aggregates, the more
difficult it will be to justify and explain all the assumptions needed to carry out
the analysis, and thus ultimately the credibility of the methodology might be
questioned (Hentschel and Lanjouw 1996).

What to Include

Total actual consumption, which is the monetary measure of welfare that
we describe here, can be calculated as the sum of the values of all goods and
services used by the households in a given time period and deflated by a price
index and a measure of household size and composition. What is actually going
to be calculated is a measure of total actual and implicit expenditures necessary
to acquire those goods and services. Expenditure is measured by the quantity
consumed times the price. Where the quantity is "consumed," it is destroyed by
use at that instant. The prices are the price paid by the consumers at the exact
point in space and time at which consumption occurred. With some unavoidable
averaging over time and space, as determined by the data, one will end up with
a reasonably conventional measure of "expenditure" on consumption.

The first basic step towards calculating total consumption is to define
clearly the sub-aggregates of commodity groups to be considered and the
expenditure items that are going to be used to estimate it. This list of expenditure
aggregates does not have to be the same in every situation but can differ from
country to country, depending on the particular issues to be analyzed and the
availability of the required variables. Having said that, there are some general
guidelines that should be followed in determining the expenditure aggregates to
be considered.

One fundamental point to keep in mind is that total expenditure is
composed of actual physical expenditures and imputed expenditures, which reflect
the value of goods and services used by the households that have been received
for free or that have been produced by the households themselves. Actual
expenditure should be evaluated at the current prices faced by the households.
By current prices, we mean the actual price paid by the household. In most
available surveys, only expenditure data are available; however, in more recent
surveys, both quantities and expenditures are reported. In these cases, it is
possible to calculate the unit values, which are equal to the value divided by the
quantity. In any case, prices are different across different groups - spatially,
temporally, or through rationing (Hentschel and Lanjouw 1996). This is a point
to keep in mind later on when we will discuss the evaluation of specific
commodities and the creation of regional price indices.

The value of goods and services received for free have to be included in
the calculation of welfare to be sure that the ranking among households reflects
the actual differences in their standards of living and not the differences in their
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access to free commodities or in the local price structures. Therefore, when
households use goods or services that are available for free or that are produced
by the household and are not paid for, we want to make sure that we estimate the
value of those goods and services if we think that adding their value to the
measure of welfare will change the ranking of the households with respect to their
standards of living.

One special case in which goods and services are received for free is the
use of public goods. In principle, we would like to include the value of all public
goods used, but in practice, this process is quite difficult, because we would need
to know the cost of these commodities and the exact use made of them by the
household. In some cases, if some services are delivered only to a group of
(better-off) people and not to another group of (worse-off) people who have to
pay high market price for it, we want to make sure that we evaluate these goods
and services to quantify the differences that exist between the two groups in terms
of welfare (Hentschel and Lanjouw 1996). In other cases, for example, the use
of public roads, it would be quite difficult to assess the actual value used by each
households, even though we might suspect that wealthier people, who drive in
their own cars, make more use of the roads than poorer people who use buses.
One way to find out who benefits the most from the use of public goods is to
perform incidence analysis and find out from which welfare class (calculated
without subsidies) come those who actually make the most use and, therefore,
derive the most benefit from public services. This is a way of assessing how the
subsidies affect the distribution of total welfare and who would benefit or lose
from privatization or cost recovery policies.

The value of time spent on leisure and other household activities should,
in theory, also be included in the welfare measure. Not only should leisure be
considered as a component of the utility function but also of household activities,
such as cleaning, cooking, and taking care of the children, which are important
economic activities usually performed by women that should be taken into
account. This is seldom done in practice and is not recommended here because
of theoretical and practical difficulties, for example, how do we value time?
Which wage or reservation wage rate should be used? Do we have available
detailed data on time use?

All expenditure items that have no impact on the level of current welfare
or that represent investments in the household's production should be excluded,
since we want to calculate the total value of the consumption that will determine
the household current level of welfare. Some examples of items that do not
increase the welfare of the households include expenditure on taxes, transfers to
other households or individuals, and repayment of loans. It should be clear that,
even though these items are not going to be included in the calculation of the
welfare measure, they should be included in the survey questionnaire and their
amounts calculated. In fact, it would be interesting to know what is the share of
taxes paid by the households given their level of total expenditure. Similarly,
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transfers cannot be included in the welfare calculation because they do not
provide additional consumption to the remitting household. In addition, if we
account for the recipient's expenditure of the transfer, the same expenditure
would be recorded twice, once in the remitting household and then again in the
recipient household. Still, as in the case of taxes, it is important to calculate the
level of transfers and assess how much of a burden they are on the remitting
individuals.

All expenditures on inputs for or other investments in the production of
the household's commodities should also be excluded to avoid double counting.
Generally, the distinction between consumption and investment items is very
clear. Take, for example, farm inputs; including them would lead to an increase
in the level of welfare above the real value of the production used for home
consumption. The expenses of renovating a home should be excluded because
they represent an investment in the assets owned by the household. Occasionally,
the distinction is not clear. A good example is expenditure for education, which
is commonly included as a current expenditure, but it could also be interpreted
as an investment in the child's future.

In conclusion, the complete list of items and groups to be included in the
calculation of welfare does not have to be predetermined exactly. In any case,
we suggest defining one or more aggregate measures of welfare and then
performing some sensitivity analysis on the ranking of the households to
determine whether the alternative calculation methods matter or not.

The next step toward the calculation of total expenditure is to identify and
locate in the questionnaire the variables that represent the items in which we are
interested. This task can be very simple when all the sections containing
expenditure variables are in clearly separated modules. However, it gets more
complicated when the components of other expenditure variables that are included
in other modules have to be added to the expenditure groups that have been
identified. For example, the variables relating to education expenditure might be
located in the education module or in the other household expenditure section,
and the expenditure on electricity, water, and other housing might be included in
the housing section, or in the other monthly expenditure section.

One additional problem is that, once all the main expenditure variables
have been identified, it is still possible that some other variables relating to the
same or similar expenditure items are present in different sections of the
questionnaire. This raises the issue of choosing one variable over the other or
excluding part of a variable in order to avoid double counting. For example, the
value of food received from other sources reported in the food expenditure section
should be comparable to the value reported in the wage employment section. If,
in fact, the value of food reported in the wage section exceeds the amount
reported in the food section, the difference should be added to the welfare
measure.
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Several of the problems mentioned above arise from decisions that were
taken when the questionnaire was designed. What we suggest for future surveys
is to prepare a note on the calculation of total income and expenditure before the
questionnaire is finalized. This should be detailed enough to make explicit
reference to the specific variables that can be obtained. This exercise can help
to determine whether all of the variables that are needed are going to be collected
and if there are any overlaps among them.

Food

Food expenditure is one of the most important consumption items for a
large part of the population and especially for poor households in the poorest
countries. In fact, food consumption is one of the fundamental basic needs, and,
according to some economists the percentage of total expenditure allocated to
food represents an important indication of poverty (Lipton 1983 and 1988) . An
accurate measure of food consumption should include the value of items derived
from actual purchases and the estimation of the consumption of food commodities
derived from own production or received in form of gifts, remittances, or wage
payments.

Ideally, to estimate the value of the consumption of a commodity in a
given time interval, we would like to get the actual expenditure for the quantity
consumed of that item in that given reference period. Sometimes the choice of
the reference period might be crucial in determining the resulting calculations.
This can be illustrated by looking at the difference between the purchasing pattern
of perishable commodities (milk, for example) and storable commodities (such as
rice). Perishable commodities are purchased on a daily or a weekly basis, and
a one or two week recall question will yield the right values. Storable
commodities, on the other hand, might be purchased every two or three months.
If, for example, the household purchases a sack of rice weighing 50 kilos every
two months, the amount purchased during the last two weeks might not give an
accurate measure of rice consumption, which will be closer to 12 kilos than to 50
kilos. Therefore, longer periods of recall or flexible recall methods are
preferable to shorter recall periods. To overcome these potential problems, the
analyst should verify the recall period used and the specific instructions that were
given to the interviewers (for example, were they supposed to prorate the
quantities purchased to a meaningful time period?). If possible, the questionnaire
should be designed to include provisions for dealing with such occurrences. (For
an example of the implication of the confusion about the item interval used, see
Lanjouw and Lanjouw 1996. They show that the imperfect matching of recall
period to the item purchased can undermine the whole Engel curve approach to
poverty analysis - which is implicit in all the poverty measurement work that is
usually done.)

In any event, even if the analyst wants to use actual consumption values,
commodities should be valued at the actual purchase price faced by the household
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when available. The general rule of thumb is to use the observed price closest
to the household. In other words, if we know the price paid by the household,
we would use that price to value the consumption of those commodities. When
available, these prices are referred to as unit values. The main difference
between unit values and prices is that the former reflect the quality choice made
by the household. Not only are they a direct indication of the choice made by the
household, but they may also contain other indications of the consumer's
behavior. The only problem with using unit values is that they are more difficult
to use to calculate price deflators (Deaton 1992).

The quantities of food received from other sources or produced by the
households should be valued at the price that the household is more likely to face.
We suggest the following alternatives in the order of preference: a) the price that
the household would have had to pay for the same item; b) the median price paid
by the households by cluster; c) the median price paid by the households by sub-
region; d) cluster prices from the community questionnaire; and e) medians of
cluster prices from the community questionnaire; and so on up to national level
aggregates if necessary.

Housing and Shelter

All researchers agree that housing is an important component in the bundle
of goods and services consumed by the households and that it should be included
in the calculation of total expenditure. Some households rent the dwelling they
live in while others live in a dwelling of their own. Those who rent their
dwelling are incurring current expenditures for their housing. For those who live
in their own house, there are no equivalent payments to be made, yet these people
are still consuming housing services. Thus, to yield comparable estimates of the
welfare generated by the consumption of housing services, all households should
be treated in the same way with respect to housing services.

When it comes to the actual measurements to be used to estimate the value
of owner-occupied housing, various alternatives have been used by different
researchers depending on their particular inclination, on which country is being
analyzed, and on how much data is available. The first alternative is to use the
estimate given by the household itself on the value of the rent that they would
have to pay to live in that same dwelling if they did not own it. This alternative
is feasible only when there is an actual rental market and when the information
given in the questionnaire and the data are judged to be of reasonably good
quality.

The second alternative is to estimate the value of rent using the results
from an econometric analysis based on the characteristics of the house itself. The
rental value paid by renters (either in nominal or log form) is regressed on
housing (not household) characteristics such as number of rooms, type of roof,
type of floor, type of sanitation and services available, location and so on. The
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results are then used to predict the rental values for the households that own their
dwelling. This alternative is acceptable when there is an actual rental market for
properties.

The third alternative is to use the value of the houses (or estimates if
values are not available) of owner-occupied households and use the ratio between
value of the houses and the rent paid in a similar area for a similar house to
estimate the value of the rent. If most of the households report a resale value for
their property, then this task is reduced to estimating the values of houses when
a value is not available. In this case, an hedonic regression analysis technique
similar to the one described above should be used. Here, the va ue of housing
(or its log) is regressed on the characteristics of the dwelling, and the results are
used to estimate the values of housing for non-reporting households.
In this case some analysts suggest using the Heckman correction technique to
correct for selection bias between renters and non-renters when estimating the
regression of the renters to be used to extrapolate the values for the non-renters
(for examples, see Glewwe 1987b and Kozel 1990).

Other Housing Expenses

These expenditures, sometimes referred to as utilities (not to be confused
with the utility function), in general, include expenses necessary for the
functioning of the dwelling such as electricity for lighting, heating, cooking,
water, gas, wood for cooking, and so on. In most questionnaires, these expenses
are recorded individually in a separate sub-section in the housing section. We
also want to make sure that the value of own-produced commodities and of goods
and services received for free only by a specific group of households are
included.

We want to make sure that, in dealing with this type of expenditures,
items are not included more than once (in other words, they are not double-
counted). The risk of double counting is particularly acute in this case. To avoid
this problem, the first thing to do is to separate rental costs from other housing
expenses and evaluate them separately. When these expenditures are bundled
together (for example, in apartment complexes, water and electricity may be paid
in one single payment to a maintenance company, the municipalities, or even to
the government), they should be compared to expenditures reported as single
items.

Not all housing expenditures are made directly by the household. In some
instances, as in the case of water and fuel for cooking, households receive these
for free or collect them themselves. The value of these goods and services should
be included in the measure of welfare. Sometimes this is not done because the
amounts involved are very small and do not vary across welfare categories. On
other occasions, this procedure is deemed to be too difficult. To include them,
the analyst should evaluate either the amount that the households would have paid
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to purchase those items or the cost in terms of time that the household spent to
collect the water or the wood. The first alternative is preferable if the amounts
of the wood or water consumed are available and if there is a local market for
these commodities that can be used to derive unit prices. If such a market does
not exist, then the value of the time of the household members should be used to
estimate the cost of water and wood, assuming that estimates of the time spent in
these activities are available.

When estimating the value of household time, in theory, we want to
determine either the opportunity cost to the household members or the amount
that should have been paid to someone else to perform the same activity. The
two measurements are not necessarily the same. Aside from the important
theoretical debate on the inclusion of the value of household members' time spent
on producing household commodities mentioned above, we recommend using a
wage rate that reflects some type of estimate of the minimum wage currently used
in the area. Not estimating the value of time from these activities would
exaggerate the poverty gap.

The last issue to deal with is the case in which only few households are
receiving some services free of charge or at very low cost, while others have to
pay a very high price for it. In these cases, it is important to determine the value
of the subsidy by imputing the value of the services that are delivered free of
charge to those households in order to make their level of welfare comparable.
Here, the estimate of these costs should be based on the unit prices observed in
the market. These unit prices may be very high. Therefore, the value of the
services delivered expresses the maximum amount of the subsidy that is provided
to people who have access to the service with respect to the people who have to
pay for it. In practice, the imputation of utility consumption might be done using
some type of regression analysis involving an estimation of the quantity and use
of utility services. An interesting case on the estimation of water costs is in
Hentschel and Lanjouw (1996).

Besides the housing expenses mentioned above, local property taxes and
maintenance expenses can also be reported and identified in the questionnaire.
They can be identified by all the households that own their dwelling and are
usually included in the rental fee paid to the landlord by renting households.
Therefore, they should be reflected in the estimates of the rental value for
homeowners.

Transport

All the variables relative to different transport expenses in the different
expenditure sections should be added together, provided that they have not been
included already. Expenses for transport are usually available from two or more
sections of the questionnaire. They are reported in the category of own-car
expenses (fuel, repairs, insurance and so on), or of public transport expenses.
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In addition, the transport expenses incurred by household members in going to
school or to work may be reported in the education or the dependent work
sections, and some of these costs might even be subsidized by the employer.
Some people argue that transport expenditure to go to work should be regarded
as an input that adds to the utility of the individual rather than as a "regular"
consumption expenditure.

Education

Information on education expenditures can be found in the summary
expenditure and the education sections. Detailed information is usually available
for tuition and other school expenses for each member of the household. The
only task here is to add up the values of all the individuals and to calculate
household totals.

Health

Information on health expenditures can be found in two places. Recall
expenditure for medical services and medicines are collected for the households
as a unit and separately for the individual household member for the past two or
four weeks in case a medical consultation has taken place. Our suggestion is to
add up all the actual expenses for medical goods and services reported in the
household section, provided that they are consistent with the sum of the total
expenses of all the individuals as reported in the individual section. While
individual expenses are larger and probably more accurate, they cover a limited
time frame.

Other Non-Food Expenditures

After all the main components of total expenditure have been calculated,
there may still be some other important aggregate items in the survey that are
relevant for policy analysis in that specific country. Otherwise, we are left with
the task of combining together the remaining expenditure items into one generic
category.

Durables

Consumer durables provide a flow of services over a period of time, and
a measure of their value should be included to capture the correct level of welfare
of the households, especially if the ownership of consumer durables is more
prevalent for one particular group of households than for other groups. One way
to include the value of consui,.er durables is to evaluate the stream of
consumption services that arise from the ownership of durable commodities, or
in other words to calculate their user value in the 12 months preceding the
interview.
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Several different methodologies can be used to perform the actual
evaluation of the value of use of durables (Katz 1983 and 1989 and Kozel 1990).
The choice will depend on the availability of data needed to carry out this
evaluation. Information on consumer durables is collected in almost all surveys,
but the variables may not necessarily be the same. They may include the type of
commodity, the purchase price, the years of use, the current resale value, the
location of acquisition, and so on.

A very simple methodology consists of estimating the yearly value of the
good by dividing the actual replacement cost of the new commodity by the
average lifetime for that type of commodity. The average lifetime can be
calculated by multiplying the average time of ownership by two if we assume that
the distribution of the years of life of the items is uniformly distributed. The only
data needed is the actual replacement value at the time of the interview and the
age of the item in years.

A more sophisticated and more data intensive method is to calculate the
user value by using the actual depreciation rate calculated using the value and the
age of each item. This approach is more correct and also has the advantage of
taking into account the opportunity cost of keeping the item or selling it and
investing the money at the real interest rate. However,it might not be applicable
due to a lack of data.

Price Deflators Over Regions and Over Time

Price deflators should be calculated to adjust the welfare measure based
on expenditure in order to be able to compare welfare levels across geographical
areas and across time if we suspect that the prices faced by households are very
different from area to area or if the data have been collected over a period of time
during which inflation was high. In rural areas, for example, the cost of living
is usually lower than in urban areas or metropolitan areas. The standard
alternatives suggested are to take into account the differences in the cost of living
either by calculating different poverty lines or by deflating the welfare measure
by the appropriate cost of living index. In this section, we present the
methodology to calculate regional price deflators.

To simplify the analysis we suggest focusing on a limited number of
geographical locations that are pertinent to the analysis and where we suspect that
major differences might exist. Of course, the choice of these areas depends on
the geographical characteristics of the country and on the patterns of
transportation costs. Once these areas have been chosen, a few tests can be run
using the prices of some specific commodities to verify the existence of the
differences and whether they matter. At the end of this exercise we would like
to obtain one deflator for each period and for each of the geographical locations
previously identified to measure the average difference in prices from the national
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average at one given point in time. This deflator is a composite index that takes
into account the prices of all of the commodities purchased by the households.

The procedure to calculate the general price index consists of calculating
a price index for different commodity groups or components of the budget shares
of the population for each time period. The price indices of the different
commodity groups are then combined in one single index using the average
national budget shares of a particular group of the population. One possibility is
to use the budget shares of the bottom 40 percent of the population. Another,
better alternative is to use the budget shares of the poor population. In this way,
the prices of the commodities that are consumed in large quantities by poor
people receive a bigger weight and are more prominent in the composition of the
index and are not affected by the regional purchasing patterns.

In practice, there are several issues to consider when calculating price
deflators for commodity groups. First, we must consider the type of prices that
are available. In this case, cluster or store prices are preferable to the price
reported by the households (referred to before as unit values) since they
incorporate quality characteristics. If local prices for standard commodities are
available, price indices by commodity groups can easily be calculated. If the only
prices that are available are the unit values (derived by dividing actual
expenditure by quantities), then we have to define the methodology to be used to
calculate price indices by commodity group and consider whether we want to
adjust them to take into account quality differences (see Deaton 1992 and, for an
example of a method of adjusting for quality differences, see Ravallion and Chen
1996). In this case, we have to calculate the average regional price for a
commodity group for a particular region at a particular time, in other words, to
compare the actual total cost of the bundle of commodities purchased by the
reference population in an area to the actual cost of the same commodity group
(even if in different quantities) in another area. The difference (ratio) from the
national average will yield the commodity group regional index (for a useful
example on the use of different price indices for China, see Howes and Lanjouw,
forthcoming).

One alternative is to convert the prices of each commodity for each
household into indices that represent the deviation from the average national price
paid at a given time. These prices can then be combined into meaningful
commodity group prices using the budget shares of a reference population. Once
commodity group prices have been obtained for each household, regional indices
can be calculated by taking the average of all of the observations on each given
area for each given time or by regressing the prices observed on the location,
time variable, and other characteristics and then using the results from the
coefficients to derive the indices. When dealing with the prices of food and other
commodities, using averages is easier, but to compare prices that may differ
because of qualitative characteristics, such as the price of housing, then it is
advisable to use econometric analysis. The resulting price indices take into
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account only the effect of location, excluding the effect for quality differences for
any given type of commodity group, housing for example (Berndt 1991).

Once price indices for food, housing, and personal and other food
expenditures have been calculated, they can be combined in one price index using
the budget shares of the bottom 40th percentile of the population. In some cases
the prices for some commodity groups will not be available. The best thing to
do in these cases is to assume that they are the same as the average commodity
price index they represent. In other words, they can be excluded from the
calculation as long as the weights used include only the budget shares of the other
commodities.

Per Capita or Per Adult Equivalent?

Welfare measures are usually calculated by adding up the total household
expenditure during the reference period. The data, in fact, are collected at the
household level and contain several expenditure items that are made for all the
members of the households. We are interested in the level of individual welfare,
which will depend on the number of people that are sharing the resources
available. Therefore, we have to adjust the level of welfare calculated at the
household level to take into account the number of people in the household. The
simplest way to correct for household size and composition is to calculate per
capita expenditure levels, obtained by dividing the total household expenditure by
the household size.

There are other alternative methodologies suggested in the literature on
how to adjust for family size and composition. They take into account not only
the number of people but also their consumption capabilities and economies of
scales generated by the presence of more individuals in the household (Deaton
and Muellbauer 1980, Deaton 1992, Lanjouw and Ravallion 1995, and Browning
1992). The choice of method, once again, will depend on the particular country
situation and on the specific assumptions made by the analyst. Our suggestion is
always to start with a straight per capita measure that should be reported and
compared with the alternative adult equivalent adjusted measure to evaluate the
differences in the welfare ranking of the individuals.

Other Implementation Issues

There are several other detailed issues and adjustments that might need to
be made in calculating aggregate consumption. We will briefly touch on some
of these issues.

Missing Values and Outliers

There are a large number of variables that are used in calculating the
welfare measure. If missing values are not treated, every missing value in any
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of the components might cause the elimination of the household in question from
the analysis. Sometimes this item might represent only a small percentage of the
total expenditure. Therefore, it advisable to replace missing values either with
a zero consumption value or with estimates of the median or means by specific
categorical variables, like cluster, location, regions, or any other relevant
classification if you know that the household consumes a quantity greater than
zero. Outliers can be treated similarly, provided that all values outside a certain
range are first set to missing and then replaced as suggested above. The issue
then becomes: what are the criteria to clean the data and screen outliers? (see
Box 7.4).

Ad Hoc Adjustments to Avoid Double Counting

The possibility of double counting is always present. This is not only a
conceptual issue dealing with the classification of commodities as inputs of other
consumption items, as described above, but also a practical issue of combining
different sections of the questionnaire together. The recommendation here is to
run a few comparison checks at the time when all the different components are
pulled together. For example, if the total household transportation expenditures
reported in the expenditure section include expenses for travel to work or school,
the values from those other sections should not simply be added to the others.
(Simple check: total transport expenditures should be larger than the expenses for
transportation reported in the employment and education sections together).

Programming

The amount of programming and data manipulation needed to combine
large data sets from different levels of aggregation and from different sections of
the questionnaire can be overwhelming. One suggestion is to use a statistical
package with good data management capabilities that can be used with batch
programs.

In our experience, we have found that it is useful to create a clear
programming structure or programming tree to keep track of the flow of
programs and output files. This structure should be documented clearly and
should explain how the programs are able to manipulate the original files, which
more or less replicate different components of the questionnaire, and to create the
total expenditure variable and its different components. If these programs are
prepared clearly, not only can they be rerun when changes are made to the
original data sets or to the assumptions to the calculation of some specific
components, but they can also provide the detailed transparent documentation on
the steps used to make the calculations.

The function of the main program is pull in the files created from the
different subprograms, and to make the necessary adjustments to reduce the
possibility of double counting.
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Ideally, what we want to have as a final output of this exercise is a set of
files at the household level that contain all of the expenditures for the major
groups of commodities and the total expenditure at the household level on a
monthly or yearly basis. An additional file should contain the main household
expenditure for the main food groups. These two files can be the basis for
calculating the expenditure shares. Note that at this stage it is extremely
important that a clear distinction is made between missing values and zero
consumption values. The values for all the items that are not consumed by the
household should be equal to zero, if not otherwise noted.

Conclusions

The first step in the analysis of welfare and poverty is the construction of
a basic measure of monetary welfare. For a variety of reasons mentioned above,
the best measure of welfare is a measure of the individual (household)
consumption aggregates, as expressed by current per capita (or adult equivalent)
expenditure deflated by an appropriate price index. The actual process of
constructing this aggregate is not trivial and requires a great deal of detailed
analysis. The different expenditure components have to be specified and
identified. Investment items have to be carefully excluded, and care should be
taken not to double count items as inputs and consumption values.

In addition, some of the items are expressed at the actual price, and items
received for free or from own production have to be evaluated at a given price.
The prices themselves are collected in different ways and can vary greatly from
month to month or from area to area. Many assumptions and adjustments have
to be made to ensure that the ranking of the households reflects the actual
differences in standards of living.

The task of constructing aggregates is difficult and time-consuming, and
should be carried out with great care. The results will depend also on the interest
of the analyst, the particular issues to be analyzed in that particular country, and
the availability of the variables. We suggest that the analyst should reflect on the
main policy issues in the country with respect to poverty and welfare before the
data are collected. This should yield insights into how to use the data to carryout
poverty and policy analysis. Then the analyst should lay out the main objectives
in the construction of consumption and expenditure aggregates. The insights from
this analysis should provide important feedback on the design of the
questionnaire. This process will ensure that the welfare measure used reflects the
needs of the analysts in the country.

Finally, we strongly recommend documenting this process clearly and in
such a way that everybody who uses the data and the analysis is aware of the
specific assumptions made and of their implication on the results.
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