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any sections of society, particularly those

residing in areas with weak state capacity,

are often unaware of their exact age. As a
consequence, large-scale survey data in emerging mar-
ket economies such as India suffer from age-misre-
porting concerns. Acquiring correct age distributions
is required for the construction of age-specific mor-
tality and fertility rates, and also population estimates
and projections. Further, the dependence of govern-
ments and the social sector on accurate demograph-
ic parameters to formulate and implement policies

makes the necessity of good quality age data salient.

Low literacy, lack of official birth registrations, narrow
scope of interacting with formal institutions, limited
cultural relevance of birthday celebrations, and proxy
reporting are some reasons behind providing incor-
rect age data by respondents during surveys. This often
leads to a phenomenon known as age heaping, where
individuals tend to inaccurately report their ages by
rounding them to numbers ending in 0 or 5 (e.g., 30,
35, 40), rather than providing their precise age. Age
heaping distorts the actual age distribution, which can
undermine the reliability of demographic estimates
and policy-making based on age-specific data. On the
other hand, miscommunication, distortion of correct
ages during recording or processing the survey data,
and the systematic displacement of respondents from
the border of an eligible age group to the neighbour-
ing group to avoid interviews can also compromise age

data from the surveyor side.

I study the evolution of age data quality in India over
the past 30 years using 5 rounds of nationally-rep-
resentative DHS data.! T also explore if the intro-
duction of a nation-wide biometric identification
system — Aadhaar — that serves as a proof of identity
and streamlines government processes could also be
instrumental in reducing age-heaping caused by un-
awareness of one’s age. Additionally, I use information
from annual reports of state-level Aadhaar coverage to

see its influence on local age heaping patterns.?

Age misreporting has declined in India
over the years. The tendency to report ages
ending in certain preferred digits such as
multiples of five or even numbers has gone

down over time.

Age heaping at the local level is negatively
associated with local self-reported Aadhaar
holdings. The latter is highly correlated with
state-level variation in Aadhaar coverage.
In other words, in areas with more Aad-
haar card holders, fewer people misreport
their age by rounding it. These associations
hold even after accounting for state- and
year-wise unobserved heterogeneity and
time-varying demographic and economic

factors.

Age heaping has reduced after the intro-
duction of Aadhaar. States with higher
Aadhaar saturation (as reported by state
governments to UIDAI) witnessed a
greater decline in age heaping at the time

of surveys.

The fall in age heaping after the introduc-
tion of Aadhaar has been stronger for old-
er individuals. This rules out the possibility
of other contemporaneous interventions
driving the results such as the push for
formal birth registrations that have differ-
entially affected younger individuals over

recent years.

I use 5 rounds of India’s National Family Health Sur-
vey (NFHS) conducted between 1991 and 2021. Ad-
ministered under the Government of India’s Ministry

of Health and Family Welfare (MoHFW), NFHS

1 The data can be accessed from https://dhsprogram.com/data/available-datasets.cfm
2 PDFs of these reports are available at https://uidai.gov.in/en/media-resources/uidai-documents/annual-reports.html
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is a part of the global Demographic Health Survey
(DHS) programme. I use the population recode file
that includes individual-level information on age of
all members of the surveyed household along with
other household characteristics. I also use publicly
available annual state-level Aadhaar saturation reports
published by Unique Identification Authority of India
(UIDALI).

I focus on the tendency to round off ages to attractive
digits (such as 0 and 5) while avoiding other digits
(such as 1,3, 7, and 9) in the absence of correct infor-
mation on age — a phenomenon known as age heaping.
The use of indices to measure age heaping has been
standard practice in the literature that examines the
quality of age statistics. Following established meth-
ods in the literature, I construct a Whipple’s Index and
the Total Modified Whipple’s Index at the state and
district levels using NFHS data. While the original
Whipple’s Index measures preferences for ages ending
in either 0 or 5, the Total Modified Whipple’s Index

is an overall summary index that incorporates the de-
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gree of preference or avoidance for all 10 digits (0-9).
Higher values of both indices correspond to greater

age heaping and are my outcomes of interest.

Using a fixed-effects regression framework, I look at
the associations between: i) the proportion of surveyed
respondents in a district with self-reported Aadhaar
holdings and state-level Aadhaar saturation in the
previous year, and ii) district-level age heaping indi-
ces and district proportions of self-reported Aadhaar
holdings.

Next, I use a difference-in-differences specification
for a state-level panel to look at the impact of intro-
duction of Aadhaar on age-heaping indices. By using
variation in Aadhaar saturation levels across states, 1
look at the effect of greater Aadhaar coverage in re-

ducing age misreporting after the launch of Aadhaar.

Finally, I rule out concerns that the effects I observe
are not attributable to Aadhaar but are due to other

central and state-government efforts to formalise birth
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registrations that would in turn improve age-related
misinformation. To disentangle these complementary
effects, I use institutional knowledge that while Aad-
haar introduction impacted almost all age groups, the
push for birth registration cards can only be binding
for younger individuals. I create separate age-heaping
indices for younger and older individuals to explore

heterogeneous effects of the intervention.

Age misreporting has declined in India over the years.
Whipple’s Index, which measures preferences to heap
ages in numbers ending with 0 or 5, has declined over
the years for all the major states in India (Figure 1 on
Page 3 ). The decline of preference for ages ending in 0

or 5 is complemented by a symmetric fall in avoidance

NFHS 1 NFHS 2 NFHS 3 NFHS 4 B NFHS5

0

of other digits like 1, 3, 4, 6, 7, and 8 over multiple
rounds of the NFHS data (Figure 2).

The proportion of surveyed respondents in a district
with self-reported Aadhaar holdings is positively
correlated with state-level Aadhaar saturation in the
previous year (Table 1 & Figure 3). At the same time,
age heaping at the local level is negatively associated
with local self-reported Aadhaar holdings (Table 2 on
Page 5).

A 10 percentage point increase in the previous period’s
Aadhaar saturation for a state is associated with close to
a 5 percentage point increase in the district proportion
of self-reported Aadhaar holdings (Table 1). Further,
moving from a district with no Aadhaar holdings to a

district with 100 percent self-reported Aadhaar hold-
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Source: Author’s own calculations using 5 rounds of NFHS data.
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Notes: 1. The labels indicate digit preference for a given terminal digit. For example, WI_1 indicates heaping of ages around numbers ending with 1. 2.

The states and UTs in my sample are Assam, Haryana, Himachal Pradesh, Kerala, Goa, Punjab, Delhi, Andhra Pradesh, Uttar Pradesh, Gujarat, Madhya
Pradesh, West Bengal, Tamil Nadu, Orissa, Karnataka, Maharashtra, Bihar, Tripura, Mizoram, Rajasthan, Manipur, Arunachal Pradesh, Jammu & Kashmir,
Nagaland, and Meghalaya.

Interpretation: This figure plots the evolution of Whipple's Index for 25 states and UTs in India over the years. The decline of preference for ages ending in 0
or 5 is complemented with a symmetric fall in avoidance of other digits like 1, 3, 4, 6, 7, and 8 over multiple rounds of the NFHS data.

Dependent Variable:

District-level Self-reported Aadhar Holdings (1 (2) (3) (4)
(Sample mean = 0.78)
State-level Aadhar Saturation at t-1 0.756*** 0.623*** 0.499*** 0.468%**
(0.01) (0.01) (0.03) (0.03)
Observations 1,280 1,280 1,280 1,280
State Fixed Effects No Yes Yes Yes
Year Fixed Effects No No Yes Yes
State-level demographic controls No No No Yes
State-level economic controls No No No Yes
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B Aadhaar saturation in (t-1)
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Interpretation: The state’s Aadhar saturation rates in one year strongly predict how many people will report owning an Aadhar card in the next year.

ings is associated with a 21.5 unit decline in Whipple’s
index and a 1 unit decline in the Total Modified Whip-
ple’s Index (Table 2).

Age misreporting has improved after the introduc-
tion of Aadhaar.

InTable 3, the coeflicient associated with the post-Aad-
haar dummy is negative and statistically significant.
'Thus, both Whipple’s Index and the Total Modified
Whipple’s Index have decreased in the post-Aadhaar
period, indicating reduced age heaping overall. The co-
efficient associated with the interaction of post-Aad-
haar and state-level saturation is also negative and
statistically significant, suggesting that states with

higher Aadhaar coverage experienced a more signifi-

Whipple’s Total Modified
Index Whipple’s Index
District-level Self- -21.52%** -1.015%**
reported Aadhar (5.32) (0.23)
Holdings
Saturation at t-1 1,280 1,280
Observations 158.05 3.39
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cant improvement in age heaping after the introduction
of Aadhaar. The effect of Aadhaar saturation after the
introduction of Aadhaar improved age heaping by 26
percent over the baseline mean (as measured by Whip-
ple’s Index) and by 47 percent over the baseline mean
(as measured by the Total Modified Whipple’s Index).

Total Modified

Whipple’s Whipple’s
Index Index
Post x Saturation -19.03* -1.04%**
(10.51) (0.48)
Post -34.13*** -1.43%**
(9.58) (0.4)
Observations 90 90
Baseline Mean 202.58 5.25
State Fixed Effects Yes Yes
State-level demographic controls Yes Yes
State-level economic controls Yes Yes

Notes:

1. Data comes from NFHS rounds 3, 4, and 5. Standard errors,
clustered at the state level are in parentheses for

all the specifications.

p & 0.10, ** p & 0.05, *** p & 0.01.

State-level controls include proportion of Hindus, Muslims, SCs,
STs, and OBCs, average family size, average age, population density,
proportion covered under a health scheme, proportion that falls
under the poorest wealth quintile, night-time luminosity, average
travel time to the nearest urban hub.
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The fall in misreporting after the introduction of

Aadhaar has been stronger for older individuals.

Age heaping indices have fallen more for older indi-
viduals in the post-Aadhaar period compared to their
younger counterparts. Further, the effect of Aadhaar
saturation on age heaping is statistically significant
for only the Whipple’s Index constructed for an older
cohort above 42 years of age. The effect is smaller in

magnitude and statistically insignificant for a younger

cohort (Table 4).

Whipple’'s  Whipple's

Index Index
(old) (Young)
Post x Saturation -38.17** -7.5
(15.16) (6.00)
Post -40.22%**  -17.84%**
(12.61) (4.99)
Observations 90 90
Baseline Mean 250.91 157.64
State Fixed Effects Yes Yes
State-level demographic controls  Yes Yes
State-level economic controls Yes Yes

Notes:

1. Data comes from NFHS rounds 3, 4, and 5. Standard errors,

clustered at the state level are in parentheses for

all the specifications.

p & 0.10, ** p & 0.05, *** p < 0.01.

3. State-level controls include proportion of Hindus, Muslims, SCs,
STs, and OBCs, average family size, average age, population density,
proportion covered under a health scheme, proportion that falls
under the poorest wealth quintile, night-time luminosity, average
travel time to the nearest urban hub.

N

The introduction and widespread adoption of Aadhaar
have played a pivotal role in reducing age heaping in
large-scale surveys in India. An important caveat here
is that Aadhaar cards may have inaccurate birthdates
so even if this reduces the tendency to age heap, the
reliability of age data might still remain a concern for

effective policy planning and implementation.

While Aadhaar has significantly reduced older indi-
viduals’ age heaping, ensuring accurate age reporting
for younger populations requires a complementary ap-

proach. Formal birth registration systems are crucial

in this regard, because they provide accurate age data
right from the outset. Strengthening these registration
mechanisms and incentivizing timely registrations are
imperative steps to bolster demographic accuracy, sup-

plementing the efforts of Aadhaar.

Moreover, addressing the underlying factors contrib-
uting to age misreporting, such as low literacy levels, is
essential. Implementing targeted literacy programmes
can empower individuals to better understand and
accurately report their personal information, further

enhancing the reliability of demographic data.

It’s important to recognize that the impact of Aad-
haar varies across states and districts due to dispari-
ties in Aadhaar saturation rates. Therefore, localized
policy adjustments are necessary to ensure equitable
improvements in age reporting accuracy nationwide.
States with lower Aadhaar coverage should receive
focused efforts to boost enrolment rates, thereby fos-
tering uniformity in the quality of demographic data
across the country. Integrating robust birth registra-
tion systems and literacy enhancement programmes
are crucial for further improvements. By expanding
and strengthening these initiatives, India can enhance
the quality of demographic data, facilitate more effec-
tive governance, and ensure equitable access to gov-

ernment services for all sections of society.
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