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1. INTRODUCTION

Measures of per capita income and consumption are among the most fre-
quently cited indicators of economic development. They are widely used in assess-
ments of living standards, economic growth, poverty, and inequality, both within
and across countries. Despite their prominence, the two most common data sources
for such measures—national accounts systems (NAS) and household surveys
(HHS)—often have large gaps between them and offer differing portrayals of liv-
ing standards and economic growth. For example, for Pakistan in 2015, national
accounts data suggest that average household consumption expenditure per capita
was $9.3 per day at 2011 PPP, while the household survey indicates it was just a bit
more than half of that, $4.9 per day at 2011 PPP.! In Botswana, the two recent
household surveys suggest that per capita consumption contracted at an annual-
ized rate of —3.3 percent between 2009 and 2015, while the most closely aligned
measure from the national accounts system, per capita household final consump-
tion expenditures (HFCE), indicated a robust expansion of household consump-
tion at an annualized rate of 3.7 percent over the same period, as did gross domestic
product (GDP).2

That national accounts data and survey data can lead to such diverging mea-
sures of the levels and changes in living standards is a recurring phenomenon across
a wide range of countries and statistical systems. A frequently cited case is India,
where large discrepancies in measures of household consumption expenditures
across the national accounts and the National Sample Survey (NSS) have fueled
a vigorous debate about the evolution of poverty and its relationship to economic
growth (see for example Sundaram and Tendulkar, 2003; Deaton and Kozel, 2005;
Subramanian and Jayaraj, 2015). The issue of diverging estimates from national
accounts and household surveys is not limited to less wealthy countries. In the
United States, per capita income from the two large national surveys, the Current
Population Survey and the Consumer Expenditure Survey, are known to diverge
from the national accounts (see for example the recent assessment by Schiindeln,
2018). Nolan et al. (2019) recently reviewed gaps between survey incomes and
national accounts incomes in 27 OECD countries, finding discrepancies in annual
growth rates of 0.32 percentage points in the United States and 0.55 percentage
points in Germany.

A number of studies have systematically reviewed the discrepancies between
survey and national accounts data. The most complete reviews were conducted by
Ravallion (2003), Karshenas (2001, 2003) and Deaton (2005), who all assess the
discrepancies globally with a sample of household surveys and national accounts
data from 1980s and 1990s. They document significant HHS—-NAS gaps, but their

ISurvey data for this example comes from the World Bank, Global Database of Shared Prosperity
(GDSP) circa 2013-2018 (see www.worldbank.org/en/topic/poverty/brief/global-database-of-shared-
prosperity) and national accounts data comes from the World Development Indicators, from latest data
using the 2011 PPPs.

’Estimates are from the 2009 to 2015 spell for Botswana in the Global Database of Shared
Prosperity (GDSP) and growth is estimated in constant terms. The survey years are decimal years
(2009.25 and 2015.85) and national accounts growth is estimated for the same period using weighted
annual data.

© 2022 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth

S386


http://www.worldbank.org/en/topic/poverty/brief/global-database-of-shared-prosperity
http://www.worldbank.org/en/topic/poverty/brief/global-database-of-shared-prosperity

Review of Income and Wealth, Series 68, Number S2, December 2022

estimates varied substantially from each other and they were limited by relatively
small samples of matched NAS and HHS data. Since these global assessments, the
availability of household survey data in poorer countries have expanded consider-
ably and many countries have revised both their survey and national accounts data
and methods. We now also have better metadata on the types of household surveys
and their comparability, which can help us better understand discrepancies.

The main contributions of this paper are threefold. We compile a data set
of 2,095 household survey means from 166 countries matched to corresponding
national accounts aggregates. Using this much larger compilation of matched NAS
and HHS data, with broader geographic coverage and with temporal coverage
stretching from 1965 to 2019, we revisit the HHS-NAS gaps and update the find-
ings of Ravallion (2003), Karshenas (2003) and Deaton (2005). Second, we over-
come the heterogeneity often seen in household surveys by extending the analysis
to a subsample of the data containing only comparable spells, which is particularly
important for understanding the discrepancies in estimates of growth. Third, we
illustrate how the discrepancies in levels can lead to divergent representations of
how living standards, poverty, and inequality differ across countries and over time.

Our findings suggest that disparities in income and consumption measures
between surveys and national accounts are much larger than found by both
Ravallion (2003) and Deaton (2005). On average, across all countries, we find that
per capita consumption means are about 22 percent lower in surveys compared
with national accounts (i.e., HFCE), and per capita income means from surveys
are about 52 percent lower than per capita GDP. This indicates considerably
larger discrepancies than what was found in Deaton’s and Ravallion’s assessments.
Ravallion found no statistically significant gap in the means of household con-
sumption across surveys and national accounts, while household income means
from surveys were 33 percent lower than GDP in national accounts. Deaton found
that means for household consumption were 22 percent lower in surveys than in
national accounts and means of income from surveys were 43 percent lower than
means from national accounts.

We also find that the size of the gaps varies systematically along income lev-
els of countries, with the discrepancy being largest for middle-income countries.
In contrast to previous assessments of gaps, we find relatively small differences
between income and consumption estimates across all countries. Overall, the gaps
across NAS and HHS for income and consumption measures are similar, which
contradicts Ravallion’s (2003) suggestion that the gap is mainly due to underre-
porting of incomes in surveys. In contrast to Deaton (2005) and Karshenas (2003),
we show that the gap is narrowing as countries get richer for both income and
consumption measures, possibly reflecting better integration of NAS and HHS
data in high-income countries due to improved efforts to align survey and national
accounts in recent years. We also find that growth rates from national accounts are
higher than from surveys, particularly in middle-income countries, in line with the
economic gradient in the gaps in levels.

We illustrate potential implications of these observed gaps for the measure-
ment of global poverty and inequality. The implications depend on assumptions
about the origin of the gaps and the corresponding adjustments made to the
measures. We discuss implications of assuming that the gap is fully due to errors
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in survey data and that these errors are distribution neutral (proportionally uni-
form across the income distribution). This is similar to scaling up survey means to
national accounts means, in line with the methods applied by Bhalla (2002), Sala-
i-Martin (2006) and Pinkovskiy and Sala-i-Martin (2014, 2016). Such adjustments
generally show that both global poverty and inequality are lower and falling faster
than measures based on surveys only.

We also examine a more nuanced explanation that assumes the gap in means
is due to measurement (and definitional) differences across surveys and national
accounts, but also with surveys disproportionately failing to fully capture the con-
sumption and incomes of the richest households. We consider an adjustment sim-
ilar to the approach proposed by Lakner and Milanovic (2016) and Chandy and
Siedel (2017a, 2017b). We find that such adjustments have little effect on global
poverty measures, but substantially revise upwards both global and national
inequality, and significantly change our understanding of the distributional nature
of growth and shared prosperity (i.e. consumption or income growth of the bot-
tom 40 percent in each country). Notably, the relationship between observed levels
of inequality and country income levels changes significantly, strengthening evi-
dence of a Kuznets curve where inequality first rises and then falls with economic
development (Kuznets, 1955).

The remainder of the paper proceeds as follows. Section 2 presents the data
compiled for the analysis presented in this paper. Section 3 discusses reasons why
gaps exist and presents our analysis of the differences between survey means and
national accounts estimates (both in terms of levels and change over time) based
on our newly compiled data. Section 4 considers two adjustments to survey data to
reconcile these differences and describes the implications of each for global poverty
and inequality measurement; the final section offers some concluding thoughts.

2. DatA
2.1. National Accounts

Our main comparison between survey and national accounts data focuses on com-
paring the survey household consumption aggregate with the component of national
accounts that corresponds to household expenditure, known as household final con-
sumption expenditure (HFCE) and established in the 1993 System of National
Accounts.’ While per capita HFCE is the variable that conceptually most closely corre-
sponds to the measures from household surveys (see Ravallion, 2003; Deaton, 2005;
Anand and Segal, 2008 for example), we also compare survey estimates to per capita
gross domestic product (GDP) estimates, for two reasons. First, GDP is a more fre-
quently cited indicator of economic development and may be measured with less noise
than HFCE, which is sometimes measured as a residual in the national accounts process.
Second, this allows for comparison with literature that has compared survey means with
GDP (Bourguignon and Morrison, 2002; Pinkovskiy and Sala-i-Martin, 2014, 2016).

3The definition of HFCE is broader than what is typically included in household surveys, encom-
passing items like spending of non-profit entities such as religious groups, NGOs and foundations.
Previous literature (e.g. Ravallion, 2003; Deaton, 2005) has referred to HFCE as private consumption
expenditure (PCE), defined under earlier systems of national accounts.
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Figure 1. Available Consumption and Income Surveys Over Time
Notes: The bars show the number of surveys available for each year, separated by income (light
gray) and consumption (dark gray), measured on the left-hand axis. The lines show the running
sum of surveys over time, measured on the right-hand axis. Surveys that took place more than one
calendar year are shown in the year in which data collection started. [Colour figure can be viewed at
wileyonlinelibrary.com]

We extract national accounts data from the World Development Indicators
(WDI) database, for both HFCE and GDP, using the series expressed both in cur-
rent local currency units and in constant dollars. WDI’s data is a compilation of
World Bank and OECD national accounts data sets, obtained from official national
sources. The per capita estimates are derived using the mid-year population esti-
mates from the World Bank population series data.*

2.2. Household Surveys

To assess the gap between surveys and national accounts, we compile a data
set of 2,095 national household survey means for 166 countries from 1967 until
2019, together covering countries that account for 97 percent of the world pop-
ulation in 2017. The distribution of surveys by type and over time is illustrated
in Figure 1. The vast majority of the surveys come from PovcalNet, the World
Bank’s database for monitoring of global poverty (see Ferreira et al., 2016 for a
description of data sources and methods used). The database contains income or

4From World Development Indicators (WDI), we use the following series for national accounts
data: Household final consumption expenditure (current LCU) [NE.CON.PRVT.CN]; Household final
consumption expenditure (constant LCU) [NE.CON.PRVT.KN]; Household final consumption expen-
diture (constant 2010 US§) [NE.CON.PRVT.KD]; GDP (current LCU) [NY.GDPMKTP.CN]; GDP
(constant LCU) [NY.GDP.MKTP.KN]; GDP (constant 2010 US$) [NY.GDP.MKTP.KD]; and we use
Population, total [SPPOP.TOTL] to construct per capita measures where needed. In the levels analysis
we make use of the current LCU data, while in analysis of growth rates we use the constant series.
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consumption distributions from nationally representative household surveys typi-
cally carried out or supervised by national statistical offices or international agen-
cies, used for national and international poverty monitoring.

For most high-income countries, the survey data available in PovcalNet are
for income (rather than consumption), originating from the Luxembourg Income
Study and the European Union Statistics on Income and Living Conditions (EU-
SILC). To ensure better coverage of consumption surveys from high-income
countries in our sample, we supplement with data from other sources. For
European countries, we derive consumption means from Eurostat’s compilation
of Household Budget Surveys. Eurostat publishes consumption means from
household budget surveys, which are available in five-year intervals between 1988
and 2015. The Eurostat compilation provides consumption data for all 28§ EU
Member States and also for Montenegro, the Former Yugoslav of Republic of
Macedonia, Turkey and Norway.> For the United States, we supplement our data-
base with annual data from 1981 to 2015 from the Consumer Expenditure Survey.®

To facilitate comparisons with per capita national accounts data, we express
all survey values (consumption and income) in annualized per capita basis. In cases
where household survey consumption data are only available at the household level
or in per adult equivalent terms, we adjust them to express in per capita terms.
By converting all survey means to per capita terms, we align survey means with
national accounts data.

Our comparisons of the gaps in levels in Section 3 are based on converting
all data to local currency units. To accomplish this, we combine per capita mean
consumption or income (expressed in 2011 PPP values) from each national survey
with (i) inflation measures, (ii) currency conversion rates (in the case of currency
devaluations and change of national currency) and (iii) the PPP values from
PovcalNet that were used to convert the national survey data into 2011 PPP US
dollars.” For the analysis in Section 4, where we examine how potential adjust-
ments to account for the gaps between household surveys and national accounts
affects global poverty and inequality measurement, we extract detailed informa-
tion on the Lorenz curves for each welfare vector from PovcalNet. We are then
able to construct national and global distributions of consumption and income
from 1981 to 2017 that closely align with the World Bank’s official estimates.3

>We obtain the Eurostat consumption data from the Eurostat Household Budget Survey Database
available at https://ec.europa.cu/eurostat/web/household-budget-surveys/database  (accessed on
November 5, 2020). Eurostat provides survey means per adult equivalent in constant currency. We use
available data about household structure from the corresponding surveys, as well as deflators and ex-
change rates to recover per capita means in current local currency units. With this data we can also re-

cover estimates in 2011 PPPs, using the methods applied in PovcalNet.
Shttps://www.bls. OV/ceX/ accessed on March 28, 2017
The data from PovcalNet used for this version of the paper was accessed March 28, 2021. The

ancillary data on deflators and exchange dates is available at http://iresearch.worldbank.org/PovcalNet/
data.aspx. PovcalNet has data for 168 economies, of which Argentina and Taiwan are not included in

our com ilation due to partial national ﬁeographlc representativeness of the surveys.
8Following an approach similar to that taken by Lakner et al. (2019), we use the ungroup command

included in the DASP Stata Package (Abdelkrim and Duclos, 2007) to generate a national distribution
of 10,000 points for each reference year, based on Lorenz curves from PovcalNet. The resulting esti-
mates of poverty and inequality are within 1 percentage point of direct PovcalNet estimates based on
microdata in more than 95 percent of the cases.
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For comparisons of growth as estimated by national accounts and surveys, there
is the additional concern that heterogeneity in the survey data over time can poten-
tially create noisy growth estimates. To partially address this concern, consumption
and income surveys are considered separate series for each country, so that we do not
calculate growth rates from an income survey in one year and a consumption survey
in another. But there remain many ways in which growth estimates of consumption
surveys (or income surveys) can be problematic due to changes in survey methods
and practices. Jolliffe (2001), Beegle et al. (2012), Jolliffe et al. (2014) all document
how changing instrument design over time within a country can change measured
consumption, which will appear as growth (or contraction) over time independent of
whether national wellbeing has in fact changed. As survey methods and question-
naires change over time within a country, PovcalNet typically does not post-adjust
data from previous years for that country. Metadata on survey comparability sug-
gests revisions in survey methods are widespread and create a break in comparability
for two-thirds of the 164 countries that have data over time.” As further evidence of
this problem, the World Bank is only able to produce comparable data for mean
household survey growth required for the shared prosperity measure (requiring com-
parable data over a five-year period) for 88 of the 168 economies in its database.'”

For the assessment of growth rates, where comparability in the measures matters
significantly, we create an ancillary analysis file based on the World Bank’s Global
Database of Shared Prosperity. This database is designed with the objective of assess-
ing growth as measured by comparable surveys within countries, over 3 to 7-year peri-
ods.!! We use both the historical database which contains 467 spells for 121 countries,
of which 88 countries were published in the most recent version in March 2021.1
Since this database overlaps considerably with the PovcalNet database, we do not add
these observations to our main data set, but rather create a complementary sample
based on more recent, harmonized and comparable data with medium spell lengths
useful for understanding how growth rates in surveys differ from those of national
accounts. Results for this data set are presented as robustness checks in Section 4.

2.3. Putting it All Together

Of the 2,095 household survey estimates we compile; we match 2,082 to GDP
per capita data and 2,020 to HFCE for the same country and year.!3 This sample is

9Criteria and data on survey estimate comparability are described in Atamanov et al. (2019). The
comparability metadata is available in the World Bank’s GitHub Repository for PovcalNet: https://raw.

glthubusercontent com/worldbank/povcalnet/master/metadata/povcalnet_metadata.csv.
10G]obal Database of Shared Prosperity and Median Income/Consumption, circa 2013-2018, as

of March 20, 2021: https://www.worldbank.org/en/topic/poverty/brief/global-database-of-shared-prosp
erity. A limitation of household surveys is that they are conducted with uneven frequency and with low
consistency in methodology and implementation over time. Many countries lack surveys for at least five

years or longer (Serajuddin et al., 2015).
1Global Database of Shared Prosperity, circa 2013-2018, available at http://www.worldbank.org/

en/topic/poverty/brief/global-database-of-shared-prosperity (accessed May 8, 2021).
12See Yang and Nguyen (2021) for a description of the data and methodology. Access to the data

is anllable at: https://www.worldbank.org/en/topic/poverty/brief/global-database-of-shared-prosperity.
13When a household survey spans more than one calendar year, we construct a weighted national

accounts aggregate where the weights correspond to the distribution of months of survey fieldwork
across the years. This is consistent with the practice of dealing with surveys in PovcalNet that run over
multiple years, as described in Chen and Ravallion (2010).
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substantially larger and more recent than those included in past studies. Deaton
(2005) presented results from 557 surveys for 127 countries between 1979 and 2000.
Ravallion (2003) used a smaller sample of survey means from 90 countries, and a
panel of 142 growth spells for 60 countries. We also have substantially better cov-
erage of High-Income countries, than Ravallion (2003), Karshenas (2003) and
Deaton (2005).

We generate growth spells with annualized growth rates by matching all obser-
vations for each country and type (income/consumption), which gives more than
15,000 possible spells (including overlapping spells) and 1,881 consecutive (non-
overlapping) spells. In contrast, Ravallion (2003) generates 142 spells between suc-
cessive household surveys for 60 countries in the 1980s and 1990s. Our practice of
matching all observations with each other within each country-type panel maxi-
mizes our potential power in estimation, but we also conduct analyses of spells that
are non-overlapping, and with limited durations (e.g., spells of 3 years or less, spells
shorter than 5 years).'*

In all of our analyses, we treat the country as the unit of analysis and
therefore weight each country equally. Where countries have varying number of
observations of matched survey and national accounts data, each observation
is weighted as the inverse of the number of observations for each country, so
that the total weight given to each country, in each subsample, sums to one.
Weights are re-calculated for each subsample. For example, if a country has two
surveys — one consumption and the other income, each survey is given a weight
of 0.5 in the pooled sample, while they each get a weight of one for the analysis
when gaps for consumption are estimated separately from the gaps for income.
This ensures that our analysis does not assign more weight to countries simply
because they have more household surveys available, which is what would occur
in an unweighted analysis. Our decision to treat the country as the unit of analy-
sis is based on our interpretation of this literature as being fundamentally about
the performance of country-level statistical systems, not people. Nonetheless,
we do provide, supplemental tables with population-weighted and unweighted
gaps in both levels and growth rates between surveys and national accounts as
this can help explain how these gaps affect aggregate measures such as global
changes in living standards or poverty. Comparable reviews, such as Deaton
(2005) and Ravallion (2003) have used other weighting schemes than our pre-
ferred method. Supplemental tables with alternative weighting are available in
Appendix 2.

3. ASSESSING THE GAPS

There are many reasons why there are gaps between survey and national
accounts estimates, but they largely fall into three categories—(i) measure-
ment error in surveys, (ii) measurement error in national accounts, and (iii)

l4We exclude 1 percent (top 0.5 and bottom 0.5) of estimated gaps in our main analyses of both
levels and growth. Even after careful review of deflator and currency conversion issues, a few outlier
observations remain, which are not suitable for inclusion in the main analyses as they reflect unrealistic
levels of growth, and they reflect discrepancies likely due to currency, deflator or other errors.
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conceptual differences in what each are designed to measure, including differ-
ences in their primary objectives. The evidence of measurement error in sur-
veys is vast and indicative of substantial levels of noise in estimated levels of
consumption and income. Examples demonstrating the sensitivity of estimated
consumption to changes in questionnaire design or fieldwork protocols include
Beegle et al. (2012), Browning et al. (2014), Engle-Stone et al. (2017), Jolliffe
(2001), Pradhan (2009), Schiindeln (2018), and Winter (2003). Most of these
papers find a downward bias in estimated mean consumption compared to a
benchmark. Consumption by logic (and instrument/questionnaire design) has
a lower positive, nonzero bound, but has no symmetric upper bound. In part
for this reason, measurement error in consumption, whether downward biased
or mean preserving, tends to reduce the positive skewness in the distribution.
Korinek et al. (2006) find higher non-response rates among the rich. Similarly,
Banerjee and Piketty (2005) find that a substantial part of the HHS-NAS gap
in India can be attributed to missing top incomes from surveys. Farfan ez al.
(2017) find significant underreporting of food-away-from home which would
have the effect of compressing the positive tail of the distribution. Gibson et al.
(2015) find that reporting error is negatively correlated with true consumption
(accounting for which would require changing the distribution). The weight of
the evidence is that measurement error in surveys is not distribution neutral and
typically biases downward both mean consumption and the density of the upper
tail of the distribution.

Within the limited literature of reconciling household surveys and national
accounts there is sometimes a presumption that national accounts are the bench-
mark for comparison (i.e. they are free of measurement error). This inclination
towards national accounts estimates over household surveys has been somewhat
heightened recently by the assertion of Pinkovskiy and Sala-i-Martin (2016)
that GDP per capita is better correlated than survey data with data on night-
time lights and non-monetary development outcomes, such as schooling and
health status. Yet since the founding of national accounts in the 1940s, there has
been an acknowledgement of measurement error in national accounts by those
working in this field. As one of the seminal papers on this, Stone et al. (1942)
introduced the idea of using balancing tables (balancing estimates from differ-
ing approaches) as a tool to reduce measurement error in national accounts
estimates. More recently, Aruoba et al. (2016) uses this approach to estimate
measurement error in US GDP estimates. Charmes (2012) discusses poten-
tial sources of measurement error in national accounts by providing an over-
view of how it struggles to capture informal economic activities. One specific
type of informality, illegal activities are particularly challenging to measure in
national accounts, and sometimes more readily picked up in household surveys.
Buddenberg and Byrd (2006) note that in Afghanistan, national accounts are
presumed to underestimate the economic value of the illegal drug industry,
resulting in a potential downward bias of about one third in national income
estimates. In contrast, they note that self-reports of poppy production by farm-
ers in the national household survey for Afghanistan are substantial and do
not appear to suffer from significant nonresponse problems. Despite these
measurement concerns, it is useful to note that unlike household consumption
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and income surveys, the global community has invested significant efforts in
research, training and in general human capital development to produce reason-
ably harmonized measures of national income.

A final point to make on the observed gaps between household surveys and
national accounts is to recognize that the objectives of both instruments differ.
Likely of greatest relevance, household surveys are meant to measure the distribu-
tion of wellbeing of people (along many dimensions and frequently with a greater
emphasis on the less well off), while national accounts are focused on measuring
aggregate income and productivity (not the distribution of wellbeing). There is a
long tradition of critiquing national accounts as a measure of wellbeing. Stiglitz et
al. (2009) summarize many of these points noting that national income does not
account for within-country distribution of income, is not monotonically increasing
in wellbeing (e.g. traffic jams consume fuel, increasing national income but do not
improve wellbeing), nor does it capture certain types of activities that contribute to
wellbeing (e.g. unpaid household labor).

The overall objective of the System of National Accounts (SNA) is to pro-
duce an aggregate statistic. Deaton (2005) notes that SNA data tend to include
larger transactions with greater probability than smaller transactions, and that to
some extent this is intentional. The SNA training instructions specify that greater
effort should be directed at larger transactions. Deaton cites OECD (2002, p. 179)
where the SNA training instructions with respect to valuing home-production state
that the time expended to collect this information should only be expended if the
amount produced is sufficiently large with respect to the total supply in the nation
of that particular item. In contrast, household budget surveys, and living standards
surveys tend to focus on home production and more generally, include smaller
transactions with greater probability than larger ones. The primary objectives of
these surveys are typically to rank households, identify the poor, and measure con-
sumption patterns. Conversely, estimates of consumption derived from these data
frequently exclude large, once-in-a-lifetime, expenditures such as weddings and
funerals as they tend to distort rankings of individuals, if not properly annuitized
over the lifespan of the individual (Deaton and Zaidi, 2002).

A related concern with GDP is that despite significant efforts to establish
international standards for the compilation of national accounts, guided by the
UN Statistical Division’s System of National Accounts (SNA), there remain sub-
stantial heterogeneity in methods and standards across countries. This heteroge-
neity has recently been particularly pronounced in Sub-Saharan Africa, where
several countries have revised their national accounts estimates to incorporate new
methods and data sources in efforts to better capture more economic sectors and
include emerging economic activities that were not previously captured. These
methodological revisions to national accounts can produce significant breaks in
comparability. For example, in 2017, Senegal’s GDP increased by 29 percent when
it changed its base year from 1999 to 2014. In 2014, Nigeria’s GDP nearly doubled
when it rebased from 1990 to 2010 (Angrist et al., 2021). Similar revisions of more
than 20 percent occurred in Ghana, Kenya, Senegal, and Zimbabwe (see Kouame
et al., 2019). In contrast to the typical approach with household surveys, the com-
mon practice is to revise the entire national accounts series, improving comparabil-
ity over time within each country.
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Of potentially more consequence to cross-country comparability of GDP
is the shifting of profits from one country to another by multi-national cor-
porations. Paul Krugman coined the term leprechaun economics in 2015, when
Ireland reported a 26 percent increase in GDP, which was mostly the result of
an accounting maneuver by Apple to shift assets to Ireland on paper. This for-
eign direct investment in Ireland did not improve the wellbeing of the Irish in
any meaningful way, nor did it increase economic activity, but was simply a
tax-avoidance measure that resulted in distorting economic growth as measured
by GDP. Damgaard et al. (2019) estimate that up to 40 percent of global for-
eign direct investment is phantom investment with no tangible links to the local
economy.

3.1. HHS-NAS Gaps, Levels

With these being some key reasons for the observed gaps between national
accounts and household surveys, we now turn to empirically estimating their mag-
nitude. Following the approach of Ravallion (2003) and Deaton (2005), we calcu-
late a set of ratios of the survey to national accounts means. By subtracting one
from the ratio, we get a measure of the proportional gap, between the HHS mean
and the NAS mean. A negative (positive) gap suggests the survey mean is lower
(higher) than the corresponding national accounts mean. For example, a ratio of
0.9, gives a gap measure of —0.1, suggesting that the survey mean is 10 percent
lower than the national accounts mean.

The distribution of the gap in our sample of matched survey and national
account means is illustrated in Figure 2. Both the unweighted histogram and the
country-weighted density functions show that, on average, the gap is well below
zero, indicating that survey means on average are lower than national accounts
means. The gap is substantially larger with regards to GDP than with HFCE,
moreover consumption shows larger variation than income, as reflected in the
wider density functions seen for consumption surveys. We estimate the average gap
for various subsamples and calculate standard errors clustered at the country level.
Specifically, we estimate an OLS regression of the observed gap on a constant:
g' = a + ¢ for various subsamples and weighting schemes, where a gives us the
mean gap. We cluster the variance estimates at the country level allowing for errors
to be correlated across observations within countries.

Table 1 shows the value of the gaps for various sub-samples, by region and
survey type. Overall, our estimates suggest that survey means are 20 percent
lower than national accounts means for HFCE. There is no statistically signif-
icant difference in the gap observed for consumption (22 percent) and income
(20 percent). Notably, we find the gaps are substantially larger than the corre-
sponding estimates from Ravallion (2003) and Deaton (2005). Deaton found a
gap of 14 percent for consumption and 10 percent for income, while Ravallion
estimated a gap of 33 percent for income and 7 percent for consumption, with
the difference between income and consumption measures being statistically
significant. Karshenas (2003) estimates the gap using mean difference in the
logs and finds a difference of approximately 5 percent. While our estimates dif-
fer substantially from those of Deaton and Ravallion, we find this difference

© 2022 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth

S395



Review of Income and Wealth, Series 68, Number S2, December 2022

Panel A: Survey mean vs HFCE mean

o
i T L @
& \ o
|
|
|
o ‘ o
0 |
- I
I
oy } | o
5s | g
SO | 8
o [
o o
'S -
o |
w
e
O | i
T T T T T
-1 -5 0 .5 1
Gap
All surveys — Income surveys —— Consumption surveys
Panel B: Survey mean vs GDP mean
o
0 - w0
N
o
S F<
N
o
>0 F o
2% 2z
(] 7]
g g
Qo o
o - o
o | F—
w
o I o
T T T T T
-1 -5 0 5 1
Gap
All surveys —— Income surveys ——— Consumption surveys

Figure 2. Distribution of Gap of Survey to National Accounts Consumption.

Notes: The charts show the distribution of the estimated gap between household survey mean and
national accounts means. The gap is estimated as the proportional difference (per cent) of survey means
with respect to national accounts means. It is estimated as the ratio of per capita survey mean over the
per capita national accounts mean, minus one. A negative (positive) gap estimate indicates that surveys
is (larger) than national account means. The histograms are unweighted; the density functions are
weighted to give each country equal weight, using the same approach as in Table 1. Outlier observations
above | are excluded (one observation for GDP and three observations for HFCE). [Colour figure can
be viewed at wileyonlinelibrary.com]
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disappears when we compare our estimates over similar time periods. The
Deaton analysis includes data from 1979 to 2000, while the Ravallion analysis
covers 1985-1998. Our estimated overall difference between household survey
means (pooling consumption and income) and HFCE for the 1980s and 1990s
are 15 percent. These estimates are similar to Ravallion’s 17 percent (95% confi-
dence interval of approximately 9 to 25 percent) and Deaton’s 12 percent (95%
confidence interval of approximately 6 to 18 percent). One inference to be drawn
from this analysis is that our estimated gaps are substantially larger from those
estimated separately by Deaton and Ravallion, but this is not due to differences
in methods or assumptions, but due primarily to our data including more recent
observations. We estimate the overall average gap during the 2010 decade to be
75 percent greater in absolute magnitude relative to the average gap during the
1990s. For a more detailed comparison of our findings with those of Deaton
(2005) and Ravallion (2003), see Appendix 1.

Across all sub-samples by geography and income groups, the gap is negative
and statistically significant (Table 1). In Panel A of Table 1, we compare all survey
measures (overall, consumption, income) with HFCE. There is a marked pattern
of the ratio and country income levels, with the gap being largest among middle-
income countries (23 percent for lower middle-income countries and 33 percent
for upper middle-income countries). The gap is much smaller for low- and high-
income countries, but still statistically significantly different from zero. The pattern
across levels of economic development is shown in greater detail in Figure 3, which
plots all gaps (and highlights the most recent observations) against economic
development, as measured by GNI per capita. The relationship between the size
of the gap and level of income forms a clear u-shape, indicating that, on average,
the gap increases (gets more negative) from low income to middle-income country
range, but then is diminishes for high-income countries. The lines show the results
of locally weighted regressions of the latest observation for each country.

The pattern in the Figure 3 differs from the findings by Deaton (2009),
Ravallion (2003) and Karshenas (2003). Deaton and Karshenas both find a neg-
ative relationship between the gap and country income levels, with the gap being
largest among the richest countries. In contrast, our sample shows that the gap is
smaller among high-income countries than among middle income countries. An
important part of the explanation for this is that compared to previous studies,
our database contains more surveys overall from richer countries, and also more
consumption surveys for richer countries and more income surveys for poorer
countries. Moreover, we observe a very similar pattern for income surveys and con-
sumption surveys, which Deaton and Ravallion did not. We believe this difference
originates from income surveys being more heavily concentrated in richer coun-
tries in the Deaton and Ravallion samples, where they observed a larger gap, while
consumption surveys were concentrated in poorer countries, where their gap was
smaller. This pattern was particularly strong in the case of Deaton who focused the
analysis of rich countries on the UK and the US, two high-income countries where
the gap is particularly large. We also find relatively larger gaps in the UK and US,
but these appear somewhat unique cases among rich countries.

A further possible reason we observe a smaller and narrowing gap among
richer countries than previous studies may be linked to evolving practices and

© 2022 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of
International Association for Research in Income and Wealth

S397



Review of Income and Wealth, Series 68, Number S2, December 2022

(senunuo)))

9000 #xx61S°0— @€y 8H00  wxxSIY0— (61) T€1 000 sxxl€P0— (€2 sL1 oljIoed % BISY ISty
6000 sxxILS0—  (I¥) 009 €100  #x%909°0— (0€) 891 6000  #xx9LS0— (Th) 89L swodut YsIy
LTO0  ##x€650—  (60) 06T  STO0  #x%065 0~ (SP)THT  610°0  ##x8LS°0— (09) T€$ swoour dfpprwr raddn
9€0°0  s#xCIP'0— (ST 8LI 0200 #%x50S°0— (18) 95¢ 8100  #x%S8%°0— (s6) ves QWIOOUT J[PPI JOMO'T
911°0 «PCT0- (8) 01 GE0'0  #xx66T0— (TS) 60T  €€0°0  sxxb0E0— (ss) 61¢ WOJUL MO']
100 ##+97S°0—  (T9)T9F  LI00  #xx815°0—  (€TT) v¥€ S100  x%80S°0— (0ST) 908 SO10¢
SI00  s#xSPS0—  (8S)6LE 6100  #x«L87°0— (9TI)S8E 9100  sxx¥8F 0— (0ST) ¥9L $000¢C
ST0'0  sxxb8Y0—  (8S) LLT €600  sxsPIV0— (L6) 80T  LTO0  sxxlTHO— (zzr) s8¢ 80661
T00  #%%90S°0— (£€) 69 P00 sx%6E70— (Lg) €5 LTO0  xx6SY0— (19) zT1 S0861
L10°0  #%x91S°0—  (SL) T601 8100 9% 0—  (8E1) 066 S100  #xxS9¥°0— ($91) 280¢ v
uvaU J (5 pup unaudl £a4.4ns uaamiaq ja4a] ur dvo g jpuvg
#90°0 9LT0- (D€  SE00  sx+0L1°0— (SOEYA €00 sxxbL10— (St) 8LI BOLIJY UeIRyES-qng
180°0 #xPPC0— (L)sr 0800 #%xSYT0— (L) 9t BISY (INOS
S01°0 SLT0- @6y 0000 SEC0— (1) ¢¢g 611°0 631°0— (@) 18 BOLISWY [}ION
991°0 #€0°0— (€)9T 6600  #xx£61°0— (TSS9  8H0°0  #xx091°0— 1) 16 BOLIJY YIION 29 3SBH S[PPIA
650°0  sxxC61°0—  (00)€9¢  +LO0  #x%91€°0— (9) 6T  SSO0  %xx6610— (12) T6€ ueaqqLIe)) 79 BOLISWY UNE]
9€0°0  ##x6CC0—  (8£)88S  €€0°0  #xxSLTO— (L) ¥8F  TEO'0  s#x€ST0— (6¥) TLOT BISY [enud)) 2 ddoinyg
#50°0 «LT1°0- 9er 8500 #0L1°0— (F1) L1T 9500 %xx0S1°0— (81) 091 oljIoed % BISY ISty
200 #x+607°0—  (I$) 009 9200  #xxCLT0— (0€) 891 €200 #x%91T0— (Th) 89L swodur YSIH
0£0°0  s#+LE€°0—  (LT)98T  €€0°0  ##xCSE0— (Th) 86T STO0  ##+9TE0— (s9) ves swoour dfpprwr 1dd )
890°0 «L11°0— (€2 991 ST0°0  #%x99T0— (PL) 8EE  9T0°0  ##%CET0— (L8) €0 oUIOOUT J[PPI JOMO'T
621°0 $S0°0— (L)6  9€0°0  sxxlE1°0— (LY) 681 LEOD  #xx6T1°0— (05) 861 SWOdUT MO']
200 #x+82C0—  (19) 19 6100  +xxL8T0—  (9T1) I€€ 8100  #xxPSTO— (zr1) T6L sO10¢C
120°0  sxxCPC0— (89) 6L¢€ 6100  %%xc9C°0—  (911) 89¢ L100  sxxPPT0O— (ov1) LpL S000¢
€00 sx+L9T°0—  (4S) T9T PPO'0  sxx191°0— (z6) 961 LEOO  #xxSP10— (€11) 85¢€ S0661
LEOO  %%x991°0— (09)99  8£0°0  sxsxbST0— (9€) TS 0£0°0  sexx6V1°0— (LS) 811 S0861
LTO0  #%x00T°0—  (TL) €LOT 6100  #%xI1TT0— (TEDLP6 8100  %%xC0T0— (9S1) 0202 v
uvaut JHAH puv uvaud £o4.4ns uaamjaq sjadaaj ul dvo "y joung

‘q'S deo '$q0 q'S deo 'sq0 q'S deo 'sq0
SAQAING QWOdU] skaaIng uondwnsuo)) SAQAINS [V dnoin

SdNOYL) TWOON] ANV SNOIDAY SSOUDY ‘SNVAJA] SINNODDY TVNOILYN ANV NVAJA ATAYNG NI SdVD)

[ TdVL

© 2022 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of

International Association for Research in Income and Wealth

S398



Review of Income and Wealth, Series 68, Number S2, December 2022

-2d&) KoaIns Aq pajeredos sojduwres oy 10§ s91BWIISI AU} JO FUBI UIYIIM [[B] JOU SISBI JWIOS Ul
S0P , SAQAINS [V, UI SOJRWINSI ‘SAIAINS JWOdUT puk uonduwnsuod yjoq SUIARY SALIIUNOD [[B JOU JB1[} 198] 9y} pue s1yIom 0} an(g ‘skoains awodul pue uonduwnsuods sjood
SKoAInS 1y, Po[[oqe] uwn[oo oy 7 Xipuaddy ur ojqe[reAe are s)ySom SOATIRUISI[E )M SIJBWIIISO [BUONIPPY AIIUNOD Y} J0J SUOIJBAIISQO JO JOQUINU ) JO SSO[pIegal
rewnsd dnoid orduwres-qns yoed uryim Jysom [enbs udAIS st A1UNod Yoy "10°0 S dxsx SO'0S dxx 1°0S d « A PAIOUIP ‘0IdZ WOIJ DUBIYIUSIS [BINISIIRIG *(10IRWNISI
[OIMPUES UO Paskq) [9A9] ATIUNOD I} J& PAIAISN[O SIOLID PIepUe)S }snqoy ‘sisayjuared ur udAlS dnois yoeo ur saLIIUNOd JO JOQUUNN] ‘SUBIW JUNOOOL [BUONRU UBY) (1o31e])
JIo[[ews a1k d[dwres ay) uryim surdW SASAINS 1By} sdjedIpurl dewn)sd ded (aanisod) aAnesau y -ouo snuitl ‘uedw s)unodde [euoneu ejides 1od o) 1040 uedw AoaIns eyided
10d Jo oryer oy} se pajeWNSd SI ] "SUBIUW S)UNOOIL [RUONRU 0) 10adsar yiim sueawr £oAIns Jo (3udd 1od) souarayyip reuoniodord oy se poyewnsa st deS oy, -sazopn

1¥0°0 #x985°0— (D€ LS00  ##+58€°0—  (Sb) €61 LEO0  #x%98€0— (St) 961 BOLIJY UBIBUES—(NS
FSO0  sxxb€S0— (L)LY €500  %xxSE€S°0— (L) 8t BISY TINOS

¥20°0 #x10S°0— @6y 0000 ¥95°0— (1) ¢g #€0°0 #x11S°0— (@18 BOLISWY {JION
9200 ##x9%S°0— (€)9T 8600  #xx9¥b0— (€10L  SE00  #xx09%°0— (s1) 96 BOLIJY YIION 29 IseH S[PPIA
9€0°0  s#xb9P'0—  (€2)08€  €80°0  sxxCSH0O— (9)0€  ¥€00  %xx€9%°0— 2 01¥ ueaqqLIe)) 7 BOLWY Une]
ST0'0  %%%8%S0— (8€) 065 ¥T0'0  sexx6¥S0— (L) 98F  TTO'0  ssxsxCPS0— (6¥) 9L01 vISY [enud) % ddoing

as den SQ0 as dep $q0 as deo Sq0
SAQAING QWOdU] skaaIng uondwnsuo)) SAoAINS [V dnoin
(INNILNOD) 14714Vl

© 2022 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf of

International Association for Research in Income and Wealth

S399



Review of Income and Wealth, Series 68, Number S2, December 2022

~ LIC

HIC

5
|

Gap: HHS mean to HFCE mean
-5 0
|

-1
|

T T T T T T T T T
250 500 1000 2000 4000 8000 16000 32000 64000 128000
GNI per capita (Atlas method, constant 2015 USD)

All surveys  ® Consumption surveys (latest) ~ ® Income survey (latest)

Figure 3. Survey-national Accounts Gap and Level of Development

Notes: The gap is estimated as the proportional difference (per cent) of survey means with respect
to national accounts means with negative estimates meaning that household survey means are smaller
than corresponding measures for national accounts. The lowess lines (locally weighted scatterplot
smoothing) are based on a non-parametric regression with bandwidth of 0.8. The vertical bands
demarcate the cutoffs for the World Bank’s income classifications, expressed in 2015 USD, deflated
using the Atlas method based on the SDR deflator. [Colour figure can be viewed at wileyonlinelibrary.
com]

consolidation of data sources in these countries. Recently, it has been more com-
mon in rich countries to integrate administrative data, such as tax records, into
survey data estimates. For example, the EU-SILC surveys, a major source for
our income survey data for rich countries, explicitly allow countries to supple-
ment income variables with administrative records, such as tax and payroll data
(Jantti et al., 2013). This practice helps align estimates, reduces underreporting
in surveys, and contributes to a reduction in the gap between national accounts
measures and survey measures. A caveat to this interpretation is that consumption
surveys, which do not typically rely on any such administrative data, also show a
similar narrowing of the gap among rich countries. In Panel B of Table 1, we also
assess the gap between household surveys and GDP. Overall, survey means are on
average 47 percent lower than GDP across countries. While this large discrepancy
may not be surprising to national accounts and survey experts, it is worth noting
that maybe the most commonly cited indicator summarizing living standards in
a country—GDP per capita—and often described as “income per person,” is on
average twice the size of per capita household income or consumption from sur-
veys. Interestingly, we do not see as much narrowing of the gap among the richest
countries for GDP, as with HFCE. This results from a widening of the gap between
HFCE and GDP over time. Upper-middle-income countries have the largest gap,
on average, but it is not much larger than that of the high-income countries in our
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sample. Additional estimates for gaps in levels with different weighting schemes are
available in Appendix 2, Table A2.1.

The larger gaps between national accounts and surveys observed in middle-
income countries may reflect the difficulty of measuring consumption in household
surveys in the context of rapid growth and associated changes in consumption pat-
terns. The experience of revisions to Vietnam’s consumption survey in 2010 is per-
tinent to this (see Badiani ef al., 2013). From the early 1990s to 2010, a period of
rapid economic growth in Vietnam, the national statistics office made few changes
to the consumption survey instrument and methodology, resulting in a failure at
capturing new durable consumption items, such as cellphone and computers. By
2010, the country’s much greater affluence necessitated the use of a revised con-
sumption questionnaire and survey methodology. Consumption measures from
the old survey methodology, which reflected the consumption patterns in Vietnam
in 1992, was just 78 percent of what was measured as the average household budget
in 2010 using the new survey instrument and the new methodology for measur-
ing household consumption. Household consumption in the surveys leading up
to 2010 were falling further and further below the consumption captured in the
revised survey instrument. The example of Vietnam gives some context as to how
the surveys fail to capture consumption as countries get richer. At the same time,
one should recognize the importance of maintaining consistent series of consump-
tion data over time. One approach to combine consistency and revise methodology
would be to generate several consumption aggregates chaining new and old survey
methods, as commonly done when revising national accounts.

3.2. HHS-NAS Gaps, Growth Rates

We now turn to assessing how growth rates in national accounts differ from
those of household surveys. To assess the relationship between growth rates in the
per capita means of surveys and national accounts measures, we follow methods
commonly used in evaluating forecasts of economic growth.!>We take the differ-
ence in annualized growth rates of survey means and national accounts as our
measure of the gap (or “error” in the growth forecast literature). A negative value
indicates that survey means grew slower than the national accounts measures.

The distribution of the gap is presented in Figure 4, showing a large vari-
ation in differences in growth rates between the two sources. To check for sys-
tematic differences, we estimate these differences in growth rates by subgroups
of countries, time periods and spell lengths, for each type of survey (income and
consumption). We estimate subgroup averages by running a simple regression
of the growth rate gap on a constant, analogous to the preceding assessment of
differences in levels. The main results are presented in Table 2. Overall, growth
rates in surveys are, on average, lower than in national accounts. However, the
difference is not statistically significant for the overall sample which pools both
income and consumption for all countries and time periods. For the subsamples

I3The growth forecasting literature is concerned with assessing the precision and bias of forecasts
in predicting actual growth rates (see for example, Holden and Peel, 1990; Artis and Marcellino, 2001).
Similarly, we are interested in understanding the precision and bias of national accounts growth rates in
predicting actual survey growth rates.
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Panel A: HFCE growth vs household survey growth
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Figure 4. Gap in Growth Rates in National Accounts vs. Household Surveys.

Notes: The “growth gap” is estimated as the difference between annualized growth rate in surveys
and the growth in national accounts. A negative difference (gap) means that household survey means
grew slower than corresponding measures for national accounts. The lowess lines (locally weighted
scatterplot smoothing) are based on a non-parametric regression with bandwidth of 0.8. The vertical
bands demarcate the cutoffs for the World Bank’s income classifications, expressed in 2015 USD,
deflated using the Atlas method based on the SDR deflator. There is large variation in the gap and
the distribution for consumption surveys is skewed to the left of zero, indicating that growth rates
in consumption surveys typically is slower than in national accounts. Details are available in Table 2.
[Colour figure can be viewed at wileyonlinelibrary.com)]
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of lower middle-income countries, as well as the 1990s, survey means grow more
than one percentage point slower than HFCE in national accounts on average,
a difference that is statistically different from 0 at the 95%-level. The gap in
growth rates is also larger when looking only at longer, comparable spells for
each country (with four-to-six-year spells).

The gaps in growth rates between surveys and national accounts are larger
and more robust when looking at the subsamples consisting of only survey con-
sumption means. Overall, we find that the average growth rate for consumption
means in surveys in our full sample is 0.53 percentage points less than HFCE and
0.43 percentage points less than GDP growth. The difference is particularly large
in middle-income countries. For income means, the differences in growth rates
with respect to national accounts are smaller and mostly statistically insignificant.
Notably, we observe a positive gap for high-income countries, where survey means
grow faster than HFCE. This is despite the North America region (where both the
US and Canada are also considered high income) showing income surveys grow
more slowly than HFCE. Additional estimates for gaps in growth rates using dif-
ferent weighting schemes are available in Appendix 2, Table A2.2.

The general pattern of a larger gap in growth in middle-income countries is
reasonably consistent with the findings regarding the gap in levels. The gap in lev-
els is increasing across the middle-income countries, suggesting that surveys also
grow slower than national accounts means over this segment. For high-income
countries, the point estimate suggests that growth rates of consumption in surveys
is higher than that in national accounts, which contributes to explaining the nar-
rowing gap seen for high-income countries (Figure 3). The narrowing of the gaps
as countries get richer could be due to the increased integration of survey data with
national accounts in richer countries, noted earlier. Notably, in US and Canada,
this integration between survey and national accounts measures is not practiced to
the same extent, and a larger and widening gap is seen in these countries.

In addition to the direction of bias (or gaps), we are often interested in the
precision (efficiency) of growth rates of national accounts as a predictor of survey
growth rates, given that national accounts data are frequently used to interpolate
and extrapolate household survey consumption or income to obtain estimates of
poverty in years surveys are not conducted, as done by the World Bank. The mean
absolute error and the root mean square errors presented in Table 2 gives an assess-
ment of the precision, which is relevant for using national accounts in predict-
ing survey growth. Again, there is a clear economic gradient with the precision
increasing with income, but it should be noted that high-income countries typically
experience lower growth rates and the gradient of relative errors may be smaller.
The mean absolute error is large, more than 2 percentage points for all sub-groups
except for North America and high-income countries, highlighting the large aver-
age differences in growth rates observed between HHS and NAS data sources.

Ravallion (2003) uses an alternative way to assess the degree of correspon-
dence of growth rates, using a simple no-constant OLS regression of survey
means on national account means. Table 3 presents results using this approach.
The resulting coefficients on the national accounts mean have typically been
used when extrapolating income and consumption distributions for the World
Bank’s poverty projections beyond the latest official reference year, such as
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when developing global poverty scenarios for 2030 (see Jolliffe ez al., 2014 for
details). The results indicate a stronger correlation between growth in surveys
and national accounts for longer and more comparable growth spells. For con-
sumption means in surveys, we observe that most coefficients are significantly
less than one, suggesting a lower pass through of growth from national accounts
to surveys, than for income means in surveys where the coefficients are larger
and the difference from unity mostly statistically insignificant. The Middle East
and North Africa region stands out as a region with particularly poor correla-
tion between national accounts and survey growth rates. We find a much stron-
ger relationship in Eastern Europe and Central Asia than Ravallion’s (2003)
assessment, which mainly used data from the transition period of the early
1990s, when both national accounts and survey data were particularly poor and
periods of high inflation gave large measurement errors.

The sample of comparable growth spells available in the Global Database of
Shared Prosperity, which is designed to assess growth in comparable household
surveys over spells of 3 to 7 years, shows clearly how large the difference in annual-
ized growth rates can be even for modest spells length with high quality and com-
parable survey data. For the most recent version of the database covering spells
from approximately 2013 to 2018, the gaps between annualized real growth rate in
survey mean and HFCE mean range from —8.9 to 6.7 percentage points, with mean
gap of —0.27 percentage points, but not statistically significantly different from
zero at 95%-confidence level. When using the no-constant regression approach to
assess the gaps with the Shared Prosperity Database, the regression coefficient is
0.86 for GDP (not statistically significantly different from 1) and 0.81 for HFCE
(statistically significantly different from 1).

4. IMPLICATIONS FOR GLOBAL MEASURES OF POVERTY AND INEQUALITY

With the existing literature on why the gaps exist and the empirical evidence
on the size of the gaps in mind, we consider two approaches for adjusting sur-
vey data to align more closely with national accounts estimates. We examine the
implications of each approach for global poverty and inequality measures. One
simulation uniformly scales up the welfare vector (i.e. the consumption or income
vector) from survey data to match survey means with national accounts estimates.
While this scaling approach has been frequently used, notably by Pinkovskiy and
Sala-i-Martin (2014, 2016), we believe that the distribution-neutral adjustment is
based on an untenable assumption and unsupported by the empirical evidence on
measurement error in surveys. We do nonetheless examine these simulations in part
as a point of comparison with existing literature and, also as a point of contrast
with our main simulation.

For the second simulation, we assume that the HHS-NAS gap is mainly
a result of the incomes and consumption of better-off households being inad-
equately captured in survey data (primarily in terms of item nonresponse and
underreporting). This simulation draws on the empirical evidence discussed in
Section 3, that measurement error in surveys disproportionately comes from
underestimating the top tail of the distribution. Our approach is informed by
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the work of Lakner and Milanovic (2016) and closely follows Chandy and Seidel
(2017a, 2017b) who adjust the top tail of each survey distribution, in proportion
to the HHS-NAS gap. Both fit a Pareto distribution to allocate the HHS-NAS
gap to the richest household of the survey distribution. Their methods build
on an approach suggested by Atkinson (2007) who uses a Pareto imputation to
“elongate” the upper part of the distribution. Lakner and Milanovic add the full
HHS-NAS gap to the top decile of the distribution in their data (though with an
upper bound). We follow the approach of Chandy and Seidel (2017b), who add
a top segment to the Lorenz curve from the survey distribution, with income
corresponding to half the HHS-NAS gap, fitted with the pareto distribution
from the top survey decile. In this method, the elongation of the distribution
is a function of both the size of the gap and the observed inequality of the top
survey decile.

4.1. Poverty

Several researchers have proposed uniformly scaling up survey data to
match national accounts. Bhalla (2002) scales up survey means to match HFCE
from national accounts to estimate global poverty and inequality. Bourguignon
and Morrisson (2002), Sala-i-Martin (2006), Sala-i-Martin and Pinkovskiy take
a similar approach but scale up to match per capita GDP. Chen and Ravallion
(2010) offer a more measured approach to scaling up survey distributions by
allowing the scaling factor to be informed by both national accounts and survey
means. !0

Since per capita income and consumption in national accounts are gen-
erally higher than in surveys, scaling up survey data in proportion to the gap
leads to lower estimated poverty rates, when holding the international pov-
erty line and the distributions the same. This is essentially true by assumption.
Compared to our survey estimates, on average, country-level poverty estimates
at the international poverty line (IPL) of $1.90 are on average 34 percent lower
using HFCE, and 61 percent lower using GDP. We analyze the differences for
household surveys where extreme poverty is greater than 3 percent. At poverty
rates lower than this, small changes can lead to very large changes in percentage
terms. Figure 5, Panel A, compares survey estimates of poverty at the $1.90
line to corresponding measures using national accounts means combined with
distributions from surveys. Only in 11 percent of observations is poverty higher
using HFCE rather than using survey estimates, and only 2.5 percent in the
case of GDP. This illustrates the much lower level of poverty resulting from
using national accounts means in combination with survey distributions and
the $1.90 line. Naturally, when aggregated to global estimates, poverty measures
using national accounts means is much lower compared to that using survey
means, as seen in the right pane of Panel A of Figure 5. Our estimates using
national accounts means and survey distributions suggest that the World Bank’s

16More specifically, they scale up survey means to correspond with the average of the observed
survey mean and a predicted survey mean based on a regression with national accounts estimates as the
explanatory variable.
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(A) $1.90 Poverty Line-National (left) & Global (right)
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(C) Country-specific adjustment (1990)
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Figure 5. Poverty Measures from National Accounts vs Household Surveys.

Notes: Panels compare the poverty estimates using various welfare measures and international
poverty lines using the World Bank’s PovcalNet database with annual national and global poverty
estimates from 1991 to 2017. Panel A compares poverty at the $1.90/day international poverty line
(IPL) using survey means, HFCE means and GDP means. The left charts in all three panels shows
unadjusted survey estimates on vertical axis versus national accounts-based measures on horizontal
axis. Observations on the 45-degree indicate estimates from surveys and national accounts are similar
and observations below (above) indicate that estimates from national accounts are lower (higher) than
those from surveys. The right-hand chart show global aggregate for the three measures of poverty over
time. Panel B shows the same welfare measures, but with global poverty lines used for HFCE and GDP
adjusted by the average gap between survey and national accounts means. Panel C uses country specific
poverty lines adjusted by the country-specific HHS-NAS gap in 1990. [Colour figure can be viewed at
wileyonlinelibrary.com]
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3 percent global poverty target for 2030 was reached by year 2011 in the case of
GDP, and is estimated at 5.7 percent when using HFCE the same year. These
findings are broadly consistent with Sala-i-Martin and Pinkovskiy (2016) who
calculated measures up to 2010 using 2005 PPPs and the $1.25-line. It is worth
noting that with NAS measures being much higher than survey measures at
any point in time, any starting point for poverty trajectories based on national
accounts are also much lower than for survey estimates. For example, estimates
for 1990, the baseline year of the UN Millennium Development Goals, show
global poverty measured using GDP at 9 percent, 25 percent with HFCE, and
above 35 percent using survey means.

The $1.90 poverty line may not be the appropriate threshold for interna-
tional poverty measurement when the distribution is adjusted to the level of
national accounts means. Since the $1.90 line is itself estimated from national
poverty lines originating from household surveys (see Ferreira et al., 2016;
Jolliffe and Prydz, 2016), the poverty line is likely also underestimated, and
therefore not necessarily suitable for use with living standards measured using
national accounts. A simple adjustment of the international poverty line for use
with national accounts, would be to scale the poverty line up by the same pro-
portion as the survey mean (to equate with national accounts).!” This would
give a poverty line of $2.38 for use with HFCE and $3.55 for use with GDP.
These estimates are based on the overall ratio observed in Table 1. For HFCE,
the gap is —0.202, so adjusting the poverty line of 1.90, would give 1/
(1-0.202)*1.9 = 2.38. For GDP, the gap is 0.465, resulting in adjusted poverty
line of 1/(1-0.465)*1.9 = 3.55. Figure 5, Panel B illustrates the poverty estimate
for each country using these poverty lines. Although poverty estimates with the
adjusted lines are more closely aligned to survey estimates than in Panel A, there
is still substantial variation, resulting from the variation in the gaps across coun-
tries combined with the uniformly adjusted poverty lines.

Just as it does not make much sense to scale up survey means and not change
the $1.90 poverty line, it is also not reasonable to increase the poverty line by the
same proportion as the survey means. Part of the poverty line is based on esti-
mating the cost of obtaining minimum nutrition needs and this estimate need not
necessarily be affected by underreporting of consumption (or income). Chen and
Ravallion (2010) clarify this point better by noting that typical methods for setting
national poverty lines will underestimate the poverty line if non-food spending
is underestimated in surveys, and thus any correction for the underestimation of
non-food spending would also lead to higher poverty lines. But this adjustment,
by construction, would almost certainly be less than the entire gap between survey
means and national accounts.

A different way of adjusting the IPL for poverty measurement based on national
accounts means, is to set a country-specific IPL is based on the country-specific

17Since a proportion of the national poverty lines for many poor countries is based on the pricing
a basket of caloric assumption it can be argued that this proportion is not underestimated to the same
extent as non-food consumption or income. Thus, simply adjusting the poverty line by the average gap
may be too drastic, as it would imply that both food and non-food is underestimated in surveys used to
define the poverty line. Moreover, we are using the average the gap, which is larger than the gaps typi-
cally found in low-income countries.
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survey-national accounts gap observed in the data. Alternatively (and equiva-
lently), one could use the national accounts series, scaled down by the gap, and use
the $1.90 line. Such an approach could be justified from a perspective that national
accounts may be a more comparable measure of changes in living standards over
time, but that surveys, on average, do a better job at measuring both inequality and
the level of poverty. Under this approach, large changes to survey methodology
that affect the survey mean (but smaller changes to inequality), would have a much
smaller effect on the evolution of poverty which would be based on a more stable
series of national accounts means. Such an adjustment can be done for a particular
year, or by taking the average ratio for a country over a longer time period. We esti-
mate such country specific IPLs for use with national accounts for 1990, ensuring
that poverty estimates from national accounts and surveys are aligned in that year.
The results for global poverty are shown in Panel C of Figure 5. While the poverty
estimates are equal (by design) in 1990, there is considerable variation over time,
and, in global measures the rate of decline is much larger, due to the faster growth
rates of national accounts means compared with survey means.

Across all the methods which involve substituting survey means with national
accounts means, poverty is estimated to be lower and falling faster when com-
pared to traditional survey measures. The more rapid decline seen in the poverty
measures using national accounts points to a concern with current use of national
accounts growth rates in extrapolating household survey estimates for years with
missing surveys. Even if household survey means are used for poverty estima-
tion for survey years, national accounts growth rates are used to interpolate such
estimates to non-survey years and for nowcasts and projections of poverty in the
future. Current methods use actual or projected national accounts growth rates to
align poverty estimates to non-survey years for global aggregation. Removing the
bias implicit in this method, suggests a slower global decline in poverty than the
World Banks official poverty numbers.

Because India, Indonesia and China, countries which historically have been
the home of a large share of the global poor, historically have had household sur-
veys for most reference years for which the World Bank reports poverty, the effect
on global numbers is of less concern. However, the lack of recent surveys available
for India, the home to a large share of the world’s poor, has generated greater
uncertainty about poverty estimates from national accounts based extrapolation of
the latest available survey.!® Extrapolations or projections of poverty beyond the
World Bank’s latest reference year that use national accounts growth rates, com-
monly use an adjustment factor to adjust for the discrepancy in growth rates
between national accounts and surveys. But even if the systematic bias and overall
error is reduced by applying the adjustment factors, the precision of the method is
still poor as reflected in the relatively high measures of error in Table 2, suggesting

18]n recent years though, no survey has been available for India, making global poverty estimates
for these years highly uncertain. Nowcasting approaches that take into account the limited pass through
of national accounts growth to household consumption growth, have been tested. For a closer assess-
ment of the current method applied by the World Bank for the situation in India see Newhouse and
Vyas (2019).
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that national accounts growth is a poor predictor of survey growth and thus add-
ing uncertainty about poverty projections.

The discussion above assumes a distribution-neutral adjustment to account
for the HHS-NAS gap. However, “top income” adjustments are more appropri-
ate if the source of the gap is originating from top incomes being mismeasured
in surveys due to biased response rates or underreporting by the richest house-
holds. Since this adjustment mainly effects the very top of the distribution, that in
all countries is above the $1.90 threshold, it has little effect on poverty measures.
However, since we add a population segment to the survey distribution, poverty
measures fall proportionally to the number of observations added to the top of the
distribution. For example, in a country where poverty is estimated to be 30 percent
in an unadjusted survey, and we expand the distribution by adding 10 percent of
the population to adjust for missing people the top, the poverty rate would fall to
27.2 percent. Figure A2.1 (in Appendix 2) shows the global poverty trends for the
adjusted and unadjusted HHS data, with very similar estimates. The adjusted dis-
tributions give slightly lower estimates due to the added number of people in the
denominator in poverty estimates.

4.2. Inequality and Inclusive Growth

While the implications of the top income adjustment have little effect on
poverty measures, the implications for levels and trends in inequality are signif-
icant. Figure 6 compares the Gini coefficients from the unadjusted distributions
with inequality from the distributions with top-adjustments, based on adding
a top segment to the Lorenz curve from the survey distribution as proposed by
Chandy and Siedel (2017b). (We thank the authors for providing the replication
code to implement this.) At the national level (shown in Panel A of Figure 6),
the observed Gini coefficients are on average 20 percent higher when using the
top-income adjusted distributions. Other measures of levels of inequality, such
as the 90/10 ratio and the Palma ratio would also be drastically affected by such
adjustments.

Measuring inequality globally using the top-adjusted distributions also
results in a much higher level of global inequality, with the top income adjust-
ment increasing the global Gini in 2017 from 62 to 67.'° Panel B of Figure 6
shows trends that are broadly similar for the adjusted and unadjusted surveys,
showing a robust decline in global inequality since about year 2000. The levels
and patterns are in line with those of Lakner and Milanovic (2016) who use a
different form of adjustment and aggregation, but only provide estimates until
2008. For 2008 they estimate a global Gini of 67.0 using 2011 PPPs, while our
estimates are 66.7.2° Their top-income adjusted estimates are 2.9 to 6.3 percent-
age points higher for 2008, within the same range as our top-adjusted estimate,

19We measure global interpersonal inequality, capturing inequality of individual incomes (or con-
sumption), referred to as “concept 3” inequality by Milanovic (2005). We estimate a global Gini coefti-
cient giving each individual equal weight, regardless of where they live, using the same weights as used
for estimating global poverty. The global distribution is generated using the reference year distributions

for global poverty measurement in PovcalNet, using the method described in Section 2. ) ]
20Lakner and Milanovic (2016) conduct most of their analysis using 2005 PPPs, but provide esti-

mates based on 2011 PPPs as well.
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(A) National Inequality (B) Global Inequality
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Figure 6. Inequality (Gini) Unadjusted and Adjusted Measures.

Notes: Panel A compares Gini coefficients estimated at the national level for the unadjusted survey
data (on vertical axis) and from top-income-adjusted data on horizontal axis for the most recent survey
for each country. Estimates on the 45-degree line indicate identical estimates for the adjusted and
unadjusted data. Panel B shows the global Gini calculated using four different distributions. The solid
blue line shows the global Gini using unadjusted survey data, while the solid maroon line shows the
global Gini using the top income adjusted survey data. The dashed lines show global Gini using HFCE
and GDP means from national accounts in combination with unadjusted distributions from surveys.
[Colour figure can be viewed at wileyonlinelibrary.com|]

which is 4.3 percentage points higher for 2008. Using the unadjusted distribu-
tions with national accounts means instead of survey means, global inequality
is lower and declining faster. This is expected from the pattern of national
accounts measures, which are larger and growing faster than survey measures,
especially in middle-income countries. Notably, global inequality has continued
falling rapidly using all measures. Our survey-based estimates have fallen 6 to 7
percentage points since 2000.

Generally, the larger HHS-NAS gap among middle-income countries
leads to relatively larger adjustments to inequality measures in these countries.
These systematic differences along the income gradient of countries also lead
to insights into the relationship between economic development and levels of
inequality. Evidence of the cross-sectional Kuznets curve—the hypothesis that
income inequality first increases and then declines with development—has
recently been questioned. Palma (2011, p. 87) suggests that the “the ‘upwards’
side of the ‘Inverted-U’ between inequality and income per capita has evap-
orated.” This is indeed true for the unadjusted Gini coefficients in our sam-
ple. However, Gini coefficients from the top-income adjusted data, suggest that
there is an upwards sloping segment and firmly re-establish a Kuznets-like rela-
tionship between economic development and observed inequality, as seen in
Figure 7. The clearly inverted U-shaped curve results from the lowess regression
of the adjusted Ginis. A quadric form regression of the Gini estimates from the
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Figure 7. The “Kuznets Curve”: Inequality and Economic Development

Notes: Lines show results from lowess non-parametric regressions (with bandwidth of 0.8) of the
unadjusted and top-income adjusted ginis on log GDP per capita. The last observation for each country
is used. To test for the presence of an inverse u-relationship, we utilize the Stata command UTEST
(Lind and Mehlum, 2010), which tests the hypothesis that the relationship is increasing at the start of
the interval and decreasing at the end. The test confirms an inverse u-shape that is strongly statistically
significant (P < 0.01) for the relationship between the adjusted ginis and log GDP per capita, and
statistically insignificant (P > 0.1) for the unadjusted ginis. We estimate a quadratic specification of
the relationship between the observed ginis and log GDP per capita. [Colour figure can be viewed at
wileyonlinelibrary.com]

adjustment on GDP per capita explains more than twice as much variation as
the regression of the unadjusted measures.

Measures of the degree to which economic growth is inclusive are also
affected by the assumption that at least some of the HHS-NAS gap originates
from missing top incomes in survey data. In measuring the degree to which
growth is inclusive, the World Bank’s twin goals and the UN Sustainable
Development Goals (SDGs) monitor growth in income and consumption of
the bottom 40 percent in each country, relative to the growth for the overall
population (World Bank, 2016). For a recent set of comparable spells used to
monitor these goals, 56 out of 88 countries (64 percent) that are available in the
Shared Prosperity Database for 2013 to 2018, reported a positive “shared pros-
perity premium”: the growth of mean income or consumption among the bot-
tom 40 percent exceeded that of the overall mean growth. Panel A of Figure 8
shows the growth of the bottom 40 percent on the vertical access, and of the
overall mean on the horizontal axis. The majority of observations are above
the 45-degree line, indicating that growth was inclusive, and inequality, by this
measure, was falling. However, these estimates rely solely on survey data. If
we assume that the gap between surveys and national accounts is partly due to
missing top incomes in surveys, it may be justifiable to compare the growth of
the bottom 40 percent from surveys with the mean of national accounts, assum-
ing that this better reflects overall growth. Under such a comparison, only 40
countries (49 percent of the 81 countries for which we have HFCE data for the
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(A) Survey estimates (B) HHS bottom 40% vs NAS mean (HFCE)
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Figure 8. Shared Prosperity (Growth in Bottom 40 percent vs Growth in Mean).

Notes: Panel A shows the growth from surveys in the bottom 40 percent on the vertical access,
and growth of the in the mean on the horizontal axis, using the latest data from the 2013-2018 Shared
Prosperity Database. The 45-degree line indicates equal growth between the bottom 40 percent and the
mean. Of the 81 observations available in both the Shared Prosperity and NAS database, 52 countries
(64 percent) have higher growth in the bottom 40 percent than in the overall mean, indicating reduction
in inequality by this measure. Panel B compares growth in the bottom 40 percent from surveys on the
vertical axis with growth in mean consumption as measured by national accounts. In this case only 40
countries (49 percent) show the bottom 40 percent growing faster than the mean as measured by HFCE.
[Colour figure can be viewed at wileyonlinelibrary.com]

spells) had a positive shared prosperity premium where the bottom 40 percent
grew faster than the mean as measured by HFCE. Panel B of Figure 8§ illustrates
the relationship and differences between growth in the bottom 40 percent and
growth in the mean with the adjusted distributions. The population-weighted
average annualized shared prosperity premium for the period falls by 0.6 per-
centage points, from a positive 0.5 percent growth to —0.1 percent, inverting the
positive global picture of trends in inequality measured by the official spells.
This further illustrates that conventional measures of development can be mis-
leading if one assumes the HHS-NAS gap to originate from a lack of capture of
consumption and income of the richest households in surveys.

5. CONCLUSION

This paper has compiled a large new data set for assessing the correspon-
dence between per capita monetary living standards measured in national
accounts and household surveys. The data show that the gaps in measurement
across the two data sources are larger than in previous assessments. Our assess-
ment concludes that the gap does not seem to be due to survey income versus
consumption measures, as suggested by Deaton (2005) and Ravallion (2003).
Rather, the average gaps are closely aligned with the level of economic develop-
ment, with gaps being largest for middle-income countries, both in terms of lev-
els and growth rates. The gaps, and corresponding implications for poverty and
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inequality measures, are largest for middle-income countries which have expe-
rienced periods of rapid growth. With the large majority of the extreme global
poor currently living in middle-income countries, the implications of these gaps
for measuring and understanding the evolution of global poverty and inequality
aggregates are large.

Itis increasingly documented that the HHS-NAS gap at least partly originates
from the inability of surveys to capture the full level of consumption and income
for all households. This paper illustrates the potential implications for common
poverty and inequality measures from adjusting survey data based on differing
assumptions of the source of the gap. Under a distribution-neutral gap scenario,
which would justify substituting survey means with national accounts means,
global poverty would be much lower using the $1.90 line, and the Sustainable
Development Goal of “ending” extreme poverty would already be close to being
met, or at least be easily within reach. This is in line with findings of Sala-i-Martin
and Pinkovskiy (2016) that uses this method to measure global poverty. However,
we argue that when using national accounts for measuring poverty, the $1.90 line
should be adjusted. Using an international poverty line adjusted for systematic
differences between surveys and national accounts would result in global poverty
measures that are more in line with survey-only measures, but still cause relatively
large changes to country level measures. Regardless of the poverty line used with
national accounts, the rate of poverty reduction is greater than that measured
in surveys because national accounts growth rates are typically higher. This last
observation illustrates the perils of using growth rates from national accounts to
extrapolate global poverty, which is the current practice. The current approach
likely exaggerates the decline in poverty estimates when no survey data is available.

The scenario which assumes that the HHS-NAS gap is due to surveys not
fully capturing consumption or incomes of the richest households in societies, and
therefore makes adjustments to the top segment of survey distributions, has small
implications for poverty measures, but drastic implications for typical inequality
measures. Adjusting survey data for missing top incomes to account for part of
the NAS-HHS gap increases national and global inequality considerably, as mea-
sured by the Gini coefficient. Moreover, the hypothesis that as economies develop,
inequality first increases and then decreases, also known as the Kuznet’s curve,
is much more strongly supported in our cross-sectional sample of “top income”-
adjusted distributions.

Because of the large gaps between survey and national accounts data, and
particularly the large variation in gaps across countries and over time, the prospect
of reliably filling gaps in poverty data with estimates of poverty imputed from
national accounts growth rate or aggregates, is limited. The errors (differences)
of estimates based on national accounts data, in comparison to survey data, are
very large. As long as household surveys appear to be the preferred method of
measuring poverty and inequality, national accounts data offer only partial hope
for filling data gaps. Ultimately, more frequent and properly sampled household
surveys—designed to capture the full incomes and consumption of all households,
potentially with integration of tax records and administrative data as countries
get richer—appears to be the best approach for improving our understanding of
poverty and inequality.
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