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Population censuses essential for the functioning of the state

I The history of census taking goes back more than 2,000 years

I Today censuses are legally mandated by the constitution in many countries

I Censuses inform a wide range of fundamental state functions, such as:
I Taxation
I Military conscription
I Public resource allocation

I Legislative apportionment
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The economics of population counting

I Population miscounting a politically explosive issue in many countries

I Census implementation failures widely studied in political science, demography,
history and sociology

1 But little work in economics to understand enumeration incentives and their
implications for population counts

¥ This paper: overlooked margin of failure in census data collection
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Sierra Leone 2015: Census enumeration form
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Sierra Leone 2015: Household size distribution
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This paper

Causal evidence from 254 population censuses across 82 countries that:

a Common census implementation practices generate incentives for enumerators to
undercount household members in large households

b This results in an undercounting of the total population in LMICs by 0.6%
¢ Within countries, undercounting is 3 times more severe among poor households

d This leads to unequal access to public services and political misrepresentation
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Empirical strategy

Impose minimal assumptions on household size distribution to derive counterfactual:

1. Total number of households recorded is xed
2. Exponential rate of decay from threshold x onwards

3. Households with a size recorded to be equal to x have been displaced from an
actual household size no larger than 2x 1 one

» Derivation details
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Counterfactual household size distribution: Tanzania

Paper-based census (2012) Tablet-based census (2022)

» Validation evidence
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Bunching and more missing population in poorer countries

0.6% missing in low- and middle-income countries, none in high-income countries
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More missing in poorer subnational units & households
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Example 1: Public resource allocation

| Spatial variation in household size within countries gives rise to spatial variation in
undercounting

I Public resources frequently allocated to subnational units based on population

I In Tanzania transfers from the central government account for more than 90% of
local government revenues

| Formula-based transfers with census population is a key input for service provision
(e.g., health, education)

I How does the systematic undercounting of members of large households a ect
local government budgets?
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Implications for public resource allocation in Tanzania

Underfunding of poor districts
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Example 2: Targeting public infrastructure

I Centrally designed public infrastructure projects frequently targeted based on
census counts of local population

I In many Indian states, eligibility of villages for signature infrastructure programs
subject to local population exceeding a minimum threshold (300, 400, 500, 1,000,
2,000, 5,000 peoplefE==rrD

I In Bihar: average missing population is 0.46% with variation across districts
between 0% and 1.33%

I Does the omission of household members from the census lead to the wrongful
disquali cation of villages from key infrastructure programs?
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Example: Kaimur-Bhabua district

Household size distribution Village size distribution

Total of 35 (270) villages missed out on key infrastructure in district (state)
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Example 3: Political representation

I In many countries, census counts are the basis for distributing political power

I In federal parliamentary democracies, state population determines the number of
seats apportioned to each state (e.g., US, Nigeria)

I In other settings, the establishment of political institutions is a function of local
population (e.g., village councils in India)
I 2 Examples from parliamentary seats distribution in Sierra Leone and Bolivia

I Undercounting can lead to disenfranchisement of large households
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Implications for legal apportionment

Reallocation of seats from rich to poor regions
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Conclusion

I Common census form designs generate incentives for enumerators to omit
members of larger households

I As a result, 0.6% of the population in poor countries omitted from censuses, with
poor household members three times as likely missing as rich ones

| Undercounting of the poor has important implications for equity, including
systematic underfunding of public resources and political disenfranchisement

Thank you!
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Missing household member in household survezn»

Nigeria General Household Survey Panel

Paper-based survey (2012) Tablet-based survey (2023)
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Sierra Leone 2015: Enumerator's manual

I The need to move from one form to another creates a jump in the marginal cost
of listing additional members at the end of the form

I Disproportionate incentive for enumerators to terminate enumeration
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Contribution to the literature

() Di erential undercounting in censuses
Price 1947; Gumbo 2016; Kumar 2024; Jacome et al. 2025; Neidert et al. 2025

I Document how speci ¢ incentive leads to disproportionate undercounting of
members of larger households and demonstrate policy implications

(i) Role of enumerators in data collection
West & Blom 2017; Di Maio & Fiala 2020; Figueiredo Walter & Moneke 2025

I Show how census protocols create incentives for disproportionate undercounting in
large households and demonstrate the relevance of the resulting distortions

(iii) Missing people in low- and middle-income countries
Sen 1992; Foster & Rosenzweig 1999; Ray & Anderson 2010; Jayachandran 2017

I Highlight previously overlooked mechanism through which subgroups go missing
from o cial records
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Census enumeration

I Census enumeration typically implemented through face-to-face interviews

I For each household, enumerators complete a short enumeration form that includes
a roster of all household members

| Rosters are pre-printed with a xed number of slots

| If a household has more members than slots available on the form, enumerators
are instructed to use a second form

I Need to copy all household identi ers
I May need to request additional enumeration form from supervisor
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Ordering of household members

Source: Enumerator's Manual, Population Census of Cambodia 2008
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Enumerator incentives

I Data collection carried out by a large number of enumerators over a short time
| Enumerators typically work on short-term xed-wage contracts

I Some countries use civil servants and/or local volunteers for data collection
| Some countries pay per completed household

I Limited monitoring of enumerators
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Sample selection

Sample restricted to censuses meeting the following criteria:

1. Direct enumeration (as opposed to self-enumeration)
2. Individuals organized into households

3. Complete enumeration form available
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Data

254 population censuses from 82 countries:

1. Microdata samples from population censuses (typically 10%)

| 246 censuses from IPUMS-International
I 8 recent censuses from National Statistical O ces
I Total of nearly 700 million individuals living in 178 million households

2. Enumeration forms and enumerator manuals

I Manually code the number of available slots for household members in the
household enumeration form

I Record other implementation details of interest (e.g., paper vs tablet-based)
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Geographic coverage
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Design of the enumeration form
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Non-standard estimation problem

I Classic bunching estimators estimate counterfactual distributions in a window
around a policy threshold (Saez 2010)

I Key assumption: no distortions to the distribution outside of this window

| Here: households recorded at a size that coincides with the number of pre-printed
slots can have any actual household size at or above this number

I Further, enumerators face an incentive to stop recording household members
when they reach this number, but not before
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Tablet-based censuses as a benchmark

I Cost of adding household members constant across all household sizes
I Simply clicklAdd member"

I Allows for characterization of undistorted household size distributions

| 17 tablet-based censuses in our sample

I What do undistorted household size distributions look like?
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Tablet vs paper-based census: Tanzania

Paper-based census (2012) Tablet-based census (2022)
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Constant decay after the peak

Brazil 2010 South Africa 2022

Figueiredo Walter, Moneke & Radu

Tanzania 2022

December 8, 2025

16



Background & Data

Setup

Notation:

I x denotes the roster threshold

I H; denotes the number of observed households of size i
I P; denotes the predicted number of households of size i
I 2(0;1) denotes the constant decay parameter

IS denotes the observed total number of households with size in [x;2x 1]
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Solving for the decay rate

I The predicted number of households at household size i is given by:
Pi=Hyx: X% fori2[x;2x 1]

I The predicted total mass of households equals the observed total mass of
households, S, in the prediction window:

X1 1 X

i=x
I This equation implicitly de nes a solution for the constant decay parameter

I We prove uniqueness of this solution and solve numerically for
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Placebo: tablet-based censuses

<« empirical strategy
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Alternative approaches

1. Do not limit redistribution of mass to window between threshold x and 2x 1

2. Estimate excess mass at the threshold x and assume counterfactual household siz
equals the observed median household size above x

3. Assume household size distribution follows power law (instead of constant decay)
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Robustness
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What role does the design of enumeration forms play?

Table: Design of enumeration forms and missing population

(1) (2) (3) (4)
#slots  Hh blw #slots Missing pop  Missing pop

log GDP pc  -0.270 2.206 -0.160 -0.071
(0.151) (0.547) (0.065) (0.051)

HH blw slots -0.041
(0.012)

N 186 186 186 186
R2 0.018 0.065 0.050 0.275

Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01
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Within-country heterogeneity

Heterogeneity in undercounting by:

1. First-tier administrative unit

2. Household wealth

I Use principal component analysis to generate wealth score for each household
I Restrict sample to censuses reporting ownership of least 4 household assets
I Assign households to wealth quintiles based on wealth score
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Missing in poor vs rich households in Sierra Leone 2015
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