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1 Introduction

Household survey data is a crucial input to empirical research in the social sciences as well as
evidence-based policy design. Therefore, it is important to understand the underlying data gener-
ating process and its implications for data quality. In theory, household surveys generate data from
randomly selected, representative samples of the population. In practice, enumerator incentives
may not be aligned with representative random sampling, however. A simple model of enumera-
tor behavior highlights the incentive to avoid high-effort survey subjects if these can be identified
ex-ante and the expected cost of avoidance is low. Thus, it is important to assess empirically to
what extent enumerator incentives lead to endogenous sample selection and what this implies for
statistical inference.

This paper starts from the observation that all household surveys generate variation in the
expected enumerator effort costs across household members by limiting the eligibility for specific
(sets of ) questions to specific household members. The 2006 MICS in Togo provides an illustrative
case. Figurel[l|highlights how household members that are eligible for long individual questionnaires
(woman’s questionnaire for women aged 15 to 49 and under five questionnaire for children below 5)
are selected based on the roster, thereby making effort cost differences between household members
of different age and gender very salient. Figure [2| displays the associated distribution of the average
number of questions asked about household members by age and gender, with a particularly high
question volume for children below the age of 5 and women between the ages of 15 and 49 (top
panels). This creates an incentive for enumerators to avoid such high-effort household members, by
omitting them from the roster or manipulating their demographics, in particular gender and age,
such that they are not eligible for individual questionnaires. In fact, the bottom panels of Figure
show how the associated age distributions lack mass in all age ranges that are eligible for individual
questionnaires and have excess mass on the ineligible side of eligibility thresholds.

In this paper, we document more broadly how variation in question load across household
members leads to endogenous selection of household members into survey samples and study its
implications for statistical inference. Leveraging 146 Demographic and Health Surveys and 52
Multiple Indicator Cluster Surveys from 79 low- and middle-income countries, we provide causal

evidence that enumerators frequently screen out household members eligible for individual ques-



tionnaires. To this end, we employ two complementary empirical strategies. First, we exploit the
random assignment of a man’s questionnaire to a subset of households in 184 DHS and MICS
to identify the effect of additional questions on the recording of men of eligible age in household
rosters. Second, we adopt a difference-in-differences strategy comparing the recording of women of
eligible age to the recording of men of eligible age in the DHS/MICS relative to a contemporane-
ous population census, restricting our attention to DHS and MICS without a man’s questionnaire.
This means that in the considered surveys women of eligible age face many more questions than
men of the same age while there is no difference in question load between these two groups in the
population census.

We find that the eligibility households for individual questionnaires leads to a significant reduc-
tion of members of eligible age in two thirds of surveys, with the reduction in household members
ranging between 2% and 21% across surveys. The extent to which this is counteracted by an
increase in the number of ineligible household members through age displacement varies greatly.
In some surveys, age displacement can explain all of the missing household members. In other
surveys, it cannot explain any of it, suggesting that the missing household members have simply
been omitted from rosters.

Missing household members differ systematically from included ones. By comparing men of
eligible age in households that are eligible and ineligible for the man’s questionnaire, we show that
they are often younger, less educated and less closely related to the head of their household.

This selection renders samples unrepresentative and leads to bias. Individual-level statistics,
such as the national average educational attainment, are distorted in many surveys. Similarly,
household-level statistics normalized by household size are biased because the endogenous omission
of household members leads to a reduction in observed household size.

This paper contributes to three streams of literature. First, it adds to an old literature on
selection in surveys (see Mogstad et al. 2022 for a recent contribution). While this literature
is largely focused on non-response bias, i.e., self-selection of respondents, this paper highlights
another margin of selection, namely the screening of respondents by enumerators. Second, this
paper contributes to a nascent literature on enumerator behavior (LoPalo 2023) by demonstrating
how survey design and implementation protocols shape enumerator incentives and thereby affect

the recording of household members. Third, it is related to a recent stream of work on household



survey design and respondent fatigue (Ambler et al. 2021, Aggarwal et al. 2023). In contrast to
this body of work, though, it focuses on the effect of question load on enumerator behavior rather
than respondent behavior.

The remainder of the paper is structured as follows. Section [2] provides background information
on the data used in this paper and how it is generated. Section [3| outlines the two empirical
strategies used to identify the effect of question load on the screening out of household members.
Section [4] presents the main results and section |5 provides additional evidence on the selection of
household members out of sample. Section [6] discusses implications for aggregate statistics. Finally,

section [ concludes.

2 Background

2.1 Demographic and Health Survey and Multiple Indicator Cluster Survey

In this paper, we study endogenous sample selection in two large international household survey
programs, the Demographic and Health Survey (DHS) and the Multiple Indicator Cluster Sur-
vey (MICS). The DHS focuses on fertility, family planning, maternal and child health, gender,
HIV/AIDS, malaria, and nutrition. It is funded by USAID and implemented by ICF. The MICS
focuses on the situation of children and women and is supported by UNICEF. The former program
started in 1984 while the latter began in 1990s. Both programs have a reputation for collecting
accurate, comparable, nationally representative data using standardized survey instruments across
countries.

We focus on these household survey programs for three reasons. First, they are of great relevance
for research and policy. The DHS and MICS are commonly used data sources in empirical social
science research. In the policy realm, each of the two programs is the basis for about 30 SDG
indicators. Moreover, aid flows have been explicitly conditioned on indicators derived from them
(e.g., World Bank Program-for-Results). Second, the global coverage of low- and middle-income
countries by both programs alleviates concerns related to external validity. Since program inception,
more than 400 DHS have been conducted across 90 countries. Over the same time period the MICS
has covered 120 countries in more than 350 surveys. Third, the random assignment of the man’s

questionnaire to households provides us with a source of exogenous variation in the effort cost



associated with men of eligible age.

In this paper, we focus two subsets of surveys from these programs. First, we study all 184
surveys in which a random subset of household was assigned to have a man’s questionnaire ad-
ministered. Second, we examine 14 surveys in which at least a subset of households did not
receive a man’s questionnaire and for which microdata from a contemporaneous population census
is available. Overall, our analysis includes 198 surveys across 79 countries. Figure [3|illustrates the

geographic coverage of the data.

2.2 Survey design and implementation

USAID/ICF and UNICEF provide questionnaire templates to local agencies at the beginning of
each survey wave. The DHS originally consisted of two questionnaires: a household questionnaire
(including household roster) and a woman’s questionnaire. The MICS was originally composed of
three questionnaires: a household questionnaire (including household roster), a woman’s question-
naire and an under-five questionnaires. In both survey programs, the household questionnaire is
composed of two parts, the household roster and household-level questions. The household ros-
ter gathers basic demographic information on all household members and is used to determine the
eligibility of household members for individual questionnaires based on gender and age. Household-
level questions concern topics such as asset ownership, energy use and sanitation. The woman’s
questionnaire is administered to all women aged 15 to 49 and focuses on fertility and maternal
health. The under-five questionnaire is administered to all children under the age of 5 and focuses
on child health and development.

In later survey waves, both survey programs introduced a man’s questionnaire, asking about
fertility, health and sexual behavior, with the eligible age typically ranging from 15 to 49 (in some
cases also 15 to 54, 59 or 64). Importantly, this questionnaire is not administered in all sample
households in all surveys. Instead, in many surveys it is only administered to a random subset
(most commonly one half or one third) of households within each enumeration area.

Individual questionnaires are administered after the household roster has been completed. This
implies that at the time of the roster completion, survey respondents do not know how the age
and gender of household members recorded in the roster affect the length of the household inter-

view. Enumerators are very much aware of this, however, since they are familiar with the survey



structure from their training and their experience with previous households. Moreover, the survey
instruments make the eligibility of household members for individual questionnaires very salient,
asking enumerators to mark every eligible member as they fill in the roster (see Figures|l|and [5| for

illustrations).

2.3 Enumerator incentives

DHS and MICS are funded and supported by USAID and UNICEF, respectively. However, they
are implemented by local agencies, most commonly National Statistical Offices. While enumerator
contracts vary across agencies, temporary contracts with fixed pay per day are standard. The daily
workload of enumerators is typically set in advance by the central office of the implementing agency
and adherence to the schedule is heavily emphasized during fieldwork. This means that shorter

interviews imply shorter working days for enumerators[]

2.4 Data harmonization

While DHS data is accessible in a harmonized format from the website of the DHS program, MICS
data is not harmonized across surveys. We thus harmonize all 52 MICS datasets used in this paper

to allow for comparison with the DHS.

3 Empirical strategy

In this paper, we employ two different empirical strategies. First, we exploit the random assignment
of the man’s questionnaire to a subset of households in DHS/MICS to estimate the causal effect
of the question load of men of eligible age on the recording of men in household rosters. Second,
we adopt a difference-in-difference strategy comparing the recording of women and men of eligible
age in contemporaneous DHS/MICS and population censuses to estimate the effect of the woman’s

questionnaire on the recording of women in survey rosters.

!See LoPalo (2023) for more details on the implementation of the DHS.



3.1 Random assignment of man’s questionnaire

We identify 184 DHS and MICS carried out across 72 countries between 1991 and 2022 in which a
man’s questionnaire was administered to a random subset of households. In all surveys, random-
ization was stratified by enumeration area, with the treatment probability varying between 1/7 and
2/3 across surveys.

The eligibility of households for the man’s questionnaire is salient to enumerators. Before
recording the household roster, enumerators mark whether the household at hand is eligible for
the man’s questionnaire (see Figure {4| for illustration). Moreover, in the roster they only mark
men as eligible for the individual questionnaire if the household at hand is eligible for the man’s
questionnaire (see Figure [5 for illustration).

The man’s questionnaire typically covers the following topics: marriage, sexual behavior, fer-
tility, domestic violence and HIV. Sometimes it also includes sections on the use of media, ICT,
alcohol and tobacco. The median duration of the man’s questionnaire varies between 6 and 62
minutes across surveys.

Relying on the random assignment of the man’s questionnaire, we run the following OLS re-

gression for each survey in our sample:

Y;c = ac+6MQic+€ic (1)

where Y. is an outcome of interest of household ¢ in stratum ¢, M @Q;. is an indicator for the man’s
questionnaire being administered and «. is a set of stratum fixed effects. In most surveys, strata
correspond to enumeration areas. In a few MICS, the random assignment of the man’s questionnaire
is additionally stratified by the presence of children below the age of 5 during the enumeration area

listing exercise preceding the survey.

3.2 Difference-in-difference with population census

To estimate the extent to which women eligible for the woman’s questionnaire are missing from
DHS/MICS samples, we adopt a difference-in-difference strategy comparing the recording of women

and men of eligible age in DHS/MICS household rosters to their recording in contemporaneous



population censuses. For this purpose, we restrict our sample to two types of DHS/MICS: (i)
surveys that do not include a man’s questionnaire at all, and (ii) surveys that only administer a
man’s questionnaire in a subset households. In all of these surveys women of eligible age are subject
to many more questions than men of eligible age (in ineligible households). In population censuses,
on the contrary, question loads are very similar for women and men of eligible age.

We form 14 pairs between DHS/MICS and contemporaneous population censuses for which
microdata is available from IPUMS-International or national data archives (see Table E| We
scale the relative sample weights from the DHS/MICS such that the total number of households
in each survey and the paired population census is equal. Figure [7| demonstrates the difference
in female-to-male question ratio between DHS/MICS and population censuses. In the two survey
programs, the question load of women of eligible age is 3 to 12 times higher than that of men of
the same age. In all of the paired population censuses, the relative question load is close to 1.

We restrict the data to individuals of eligible age and collapse it to the household-gender level.

Then, we run the following regression specification for each DHS/MICS-census pair:
Nig = Bo + Bi1Femaleg + foMICS; + B3(Femaleg x MICS;) + fiig (2)

where N;4 stands for the number of household members of eligible age of gender g in household ¢,
MICS; is an indicator for being interviewed by DHS/MICS (rather than the population census),

and standard errors are clustered at the household level.

4 Results

4.1 Random assignment of man’s questionnaire

We find that that the assignment of the man’s questionnaire leads to the recording of a significantly
lower number of men of eligible age in most surveys (see Figure @ In 70% of the examined surveys,
we estimate a statistically significant negative impact, implying a loss of men of eligible age between

3% and 21% across surveys[|

*We are currently adding 20 additional pairs to this analysis.
3We do not have power to identify effects smaller than 3%.



4.2 Difference-in-difference with population census

The difference-in-difference approach yields similar results for the woman’s questionnaire. We
detect a significant loss of women of eligible age in 8 out of 14 surveys, ranging between 2% and

10% (see Figure [§).

4.3 Age displacement vs. household member omission

By comparing how many missing household member of eligible age we detect to the number of
additional household members of ineligible age recorded, we can decompose the loss of eligible
members into two components: (i) age displacement - where enumerators manipulate respondents
age to render them ineligible for individual questionnaires - and (ii) omission from household rosters
- where enumerators do not record household members of eligible age at all.

Re-running the two main specifications for household members of ineligible age for the subset of
surveys where we observe a statistically significant reduction in household members of eligible age,
we find that in many surveys, excess men and women of ineligible age are recorded, respectively
(see Figures |§| and . Dividing the absolute value of the absolute reduction in household members
of eligible age by the absolute increase in members of ineligible age, we can determine the share of
lost household members of eligible age whose age is displaced. We find that there is a lot variation
across surveys in the share of members with a displaced age. In fact, in some surveys, the loss of
members of eligible age is completely explained by age displacement while in other surveys it seems

to be entirely driven by the omission of these members from rosters (see Figure E|

5 Selection out of sample

Who are the household members of eligible age that are screened out of individual questionnaires
by enumerators? Answering this question is challenging because the missing household members
are not directly observable, neither are their characteristics. But the comparison of recorded men
of eligible age in households with and without the man’s questionnaire is informative about the
characteristics of the missing men. Differences in average characteristics between these two groups

reflect selection of men out of sample.

4Note: that values above 1 and below zero are not statistically significantly different from these values.



Running specification on individual-level characteristics recorded in the household roster
(and thus observable for all men, independent from whether their households are eligible for the
man’s questionnaire or not), we find that missing men differ systematically from included men. In
particular, men of eligible age recorded in households eligible for the man’s questionnaire are older,
more educated and more closely related to the household head in most surveys (see Figures
and . This implies that missing men tend to be younger, less educated and less closely related

to the head of their household.

6 Implications for aggregate statistics

Endogenous sample selection resulting from the screening of household members out of individual
questionnaires has implications of aggregate statistics. First, it leads to a reduction in precision
because less household members of eligible age are interviewed. Second, it leads to bias in aggregate
statistics because samples are de facto not randomly selected, as shown in the previous section. We
differentiate biases in two types of statistics that ensue, bias in individual-level statistics and bias

in household-level statistics. We discuss each of them below.

6.1 Individual-level statistics

Bias in individual-level statistics arises because members that are screened out differ systematically
from members that are not. Hence, the observed sample of men/women of eligible age is not
representative of the population. Is the resulting bias quantitatively important? To address this
question, we estimate national average educational attainment for men of eligible age in DHS/MICS
sub-samples with and without the man’s questionnaire. Figure [L5|shows the difference between the
two sub-samples. We find evidence of small differences (less than 5%)in most surveys. Only in a
handful of surveys, national average educational attainment of men of eligible age is overestimated
by more than 5% in the sub-sample eligible for the man’s questionnaire.

While implications for average education at the national level seem to be limited, it is important
to note that it would also be desirable to understand implications for statistics that are generated
from data that is only collected in individual questionnaires, such as fertility statistics. Since

fertility is not observed for men in the sub-sample of households that is not eligible for the man’s



questionnaire, the presented approach does not allow us to assess this effect, however. Therefore,

we are currently working on an alternative approach.

6.2 Household-level statistics

Household-level statistics will be biased in so far as they are normalized by household size and
household size is biased due to the omission of household members from rosters. As figure [16]
shows, household size is in fact significantly underestimated in a significant share of the examined
surveys. One implication of this is that in many surveys, the national average number of household
members per bedroom - a statistic that was of broad interest during the COVID-19 pandemic - is
underestimated in households eligible for the man’s questionnaire. This is likely only a lower bound
of the total extent of underestimation, though, because the number of eligible female household
members is likely to be underestimated throughout (since the woman’s questionnaire is administered

in all households).

7 Conclusion

Descriptive statistical analysis and causal inference lie at the core of empirical social science re-
search. While causal inference was revolutionized by the introduction of experimental methods in
the early 2000s and identification has been the subject of much methodological research since, data-
generating processes have received considerably less attention. However, good data is paramount
for both causal inference and descriptive analysis (Dillon et al. 2020).

This paper examines the production of household survey data, arguably one of the most im-
portant data sources in the social sciences. We show that enumerators systematically screen out
household members that require disproportionate effort based on ex-ante observable characteristics
(age and gender), either by omitting such household members from household rosters or by manip-
ulating the eligibility criteria. This enumerator behavior induces selection of household members
out of sample and as a result, aggregate statistics are biased. Preliminary evidence suggests that
the magnitude of these biases varies significantly across contexts and domains.

Many open questions remain. Ongoing work of ours is focused on three aspects in particular.

First, it aims to document the implications for aggregate statistics in more detail. Second, it
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seeks to characterize the settings, households, survey respondents and enumerators particularly
susceptible to endogenous sample selection in order to shed light on the underlying mechanisms.
Third, it strives to develop remedies that help address endogenous sample selection ex-post through
selection correction and ex-ante through survey design and implementation choices.

It is important to note that ex-ante observable variation in effort cost across household members
is a universal feature of household surveys. Eligibility for individual questionnaires based on gender
and age reported in the household roster is not only a standard component of DHS and MICS, it
is also commonly observed in labor force, living conditions and household budget surveys. Thus,
endogenous sample selection is unlikely to be limited to DHS and MICS. In fact, these two surveys
are typically well-funded and implemented with external support, unlike many labor force and
household budget surveys, and may thus suffer less from screening out of household members than

other surveys
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sBIMICS
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Figure 11: Share of missing men of eligible age with displaced age (RCT)
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Figure 12: Effect of man’s questionnaire on age of men in eligible age range
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Figure 13: Effect of man’s questionnaire on education of men of eligible age
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Figure 14: Effect of man’s questionnaire on relationship to household head
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Figure 15: Effect of man’s questionnaire on education of men of eligible age relative to control
(weighted)
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Figure 16: Effect of man’s questionnaire on household size relative to control
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Figure 17: Effect of man’s questionnaire on members per bedroom relative to control (weighted)
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Tables

Table 1: MICS/DHS-Population Census pairs

Country Survey Survey Year Census Year Source of Census Data

BEN MICS 2014 2013 IPUMS-International
BFA MICS 2006 2006 IPUMS-International
BGD MICS 2012 2011 IPUMS-International
CMR MICS 2006 2005 IPUMS-International
CRI MICS 2011 2011 IPUMS-International
IDN MICS 2000 2000 IPUMS-International
LAO MICS 2006 2005 IPUMS-International
MEX MICS 2015 2015 IPUMS-International
MOZ MICS 2008 2007 IPUMS-International
SLE MICS 2005 2004 IPUMS-International
TTO MICS 2011 2011 IPUMS-International
URY MICS 2012 2011 IPUMS-International
VNM MICS 2010 2009 IPUMS-International
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