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Motivations
• Purchasing power parity exchange rates (PPPs) are used to
estimate the international poverty line (IPL) in a common
currency and account for relative price differences across
countries when measuring global poverty.
• This paper assesses the impact of the 2017 PPPs on the nominal
value of the IPL and global poverty.
– (1) Economic theoretical and technical issues on how to measure PPP.
– (2) Analysis of the impact of different methods of measuring PPP on
the poverty line.
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Previous researches:
• Estimating global poverty center around updating the international
poverty line (IPL):
– Ferreira et al. 2016; Ravallion et al. 2009: Global poverty line derived from
the national poverty lines of some of the poorest countries in the
world→Ccounting for changing relative prices across the world and to keep
it at a comparable value across countries.

• The principal data that measure relative price differences across
countries are the purchasing power parity exchange rates (PPPs)
produced by the International Comparison Program (ICP).
– Deaton 2020; Deaton and Heston 2010; Ravallion 2014; Kakwani and Son
2016; Deaton and Aten 2017; Inklaar and Rao 2017:As evidence that PPPs
are at the center of the challenges faced in global poverty measurement,
their use in estimating the IPL and the revisions to PPPs over time, have
been the subject of considerable debate.
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Problems in the latest World Bank estimates 2020.
• In May 2020, the ICP published the 2017 PPPs, providing the first
update to the changing global profile of relative prices since the
revised 2011 series.
– Prior to the release of the new PPPs, the latest World Bank estimates of
global poverty, based on revised 2011 PPPs, indicated that 9.3 percent of
the world lived in extreme poverty in 2017, measured as living on less
than 1.90 in 2011 PPP US dollars (Arayavechkit et al. 2021).
– This estimate does not account for the new data on relative price
differences embedded in the 2017 PPPs and presumably incorporating
this new information improves the accuracy of the estimated count and
geographic profile (across countries) of extreme poverty.
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Economic Measurement Problems.
• Deaton (2010) showed that the IPL as revised by Chen and
Ravallion, along with the introduction of the updated PPPs, led
to an estimated increase in poverty for the year 1993 of half a
billion people.
• Deaton and Aten (2017) also later assert that the 2005 ICP round
overstated price levels in most countries in the developing
world, particularly owing to the new methodological approach of
linking regional prices through “ring” countries.
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Contributions.
• This paper analyze the 2017 PPPs to make three contributions to
the literature on global poverty measurement.
– (1) Evidence that they argue is consistent with the claim that the ICP
methodology over the 2011 and 2017 rounds had stabilized, when
methodological stability is understood to mean the decisions on how to
handle country-level price data for the estimation of the global exchange
rates.
– (2) Derive global poverty lines with the 2017 PPPs.
– (3) Analyze the impact on the global and regional poverty estimates
from using global poverty lines and the 2017 PPPs.
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Categorized into five different headings:
•
•
•
•
•

(a) country distributions of household consumption or income,
(b) national poverty lines and national poverty rates,
(c) consumer price indices (CPIs),
(d) PPPs and market exchange rates, and
(e) gross domestic product (GDP) per capita.
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Examining stability between the 2011 and 2017 PPPs at
the global level.
• The ICP methodology has evolved, largely resulting in
improvements in the coverage and quality of PPP estimates.
– (1) the adoption of a common classification of expenditures across
countries, and relatedly, the basket of goods and services priced.
– (2) the computation of the PPPs.
– (3) the participating countries.
– (4) the spatial coverage of ICP price collection.
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The methods.
• The method used in linking prices within and between regions
from the “ring” method in 2005 to the “Global Core List”
method in 2011, the computational steps followed to produce the
final global PPPs have remained unchanged since the 2011 round.
• The Country Product Dummy (CPD) method is used to estimate
PPPs at the basic-heading level, while the Gini, Eltetö and Köves
and Szulc (GEKS) method is used to estimate aggregated PPPs,
which are both transitive and base-country invariant.
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The ratio of actual to extrapolated PPPs.
• Deaton and Heston 2010; Deaton and Aten 2017:
– Systematic deviations in the realized PPPs and extrapolated estimates to
argue that the ICP overstated prices in the 2005 round, especially in
developing countries, which was later reversed in the 2011 round.
– The ratio of actual 2017 PPPs to 2017 PPPs extrapolated from the 2005
round is systematically lower than 1, while the ratio of actual 2017 PPPs to
2017 PPPs extrapolated from the revised 2011 round is more uniformly
distributed around a mean of almost 1.
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Figure 1: Ratio of actual to extrapolated PPPs
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Examining stability between the 2011 and 2017 PPPs at
the country level.
• Though the ICP methodology may have stabilized and the
changes between 2011 and 2017 are smaller than earlier rounds,
the changes in poverty at the country level could still be large.
This might result from different factors causing large changes in
PPPs and/or CPIs.
– (i) geographical changes in ICP price collection (with an imperfect
adjustment to national average prices); or
– (ii) changes in the share of items in the ICP price survey for which
prices were actually collected (for example, Angola priced 18% of items in
the 2011 round which almost doubled to 35% in the 2017 round).
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The changes in PPPs and CPIs using the delta ratio.

• Large differences in the movements in PPPs and CPIs—outlier
delta ratios—indicate large changes in poverty when moving to
the 2017 PPPs.
• The delta ratio between 2011 and 2017 PPPs and indicates the
mean and cut-offs outside of which a country is considered as an
outlier.
– The mean delta ratio is 1.13, which incidentally is also the relative change
in the IPL, which we derive in a later part of the paper (i.e.,$2.15 in 2017
PPP compared with $1.90 in 2011 PPP).
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Figure 2: Real changes in PPP-adjusted dollars between 2011 and 2017 PPPs (delta
ratio).
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Outliers.
• As done with the 2011 PPPs (Ferreira et al. 2016), for these
outlier countries this paper have conducted a series of additional
checks to decide whether to use the official PPPs or imputed PPPs
for global poverty monitoring.
– This paper define the PPP residual as the log difference between published
and predicted PPP (using the ICP’s model for non-benchmark country PPP
estimation) and select as an outlier any country whose residual is more
than two standard deviations from the mean.
– This paper selects Egypt, Suriname, Central African Republic, Djibouti,
and Sudan based on the residual criterion (three of which were already
selected based on the delta criterion).
– Outliers the countries : Egypt, Iraq, Jordan, Lao PDR, and Myanmar.
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Poverty lines: National and Global
• A national poverty line typically expresses the minimum amount
of expenditure expected to cover the basic needs of a person,
usually including food, clothing, and other non-food items.
• The principle that the IPL should be constructed as the typical
poverty line of the poorest countries in the world.
– Jolliffe and Prydz (2016), make four changes to the methodology,
addressing four issues with the current derivation of the IPL.
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Issues with the current derivation of the IPL(1).
• (1) the national poverty lines of the 15 poor countries were
reported in different units, e.g., some are in adult equivalent
terms and others in per capita terms, creating incomparability in
17 Low-capacity national statistical offices often do so in
collaboration with the World Bank.
• (2) the 15 countries were selected based on data showing that, for
countries with per capita household final consumption
expenditure at the level of these countries, national poverty lines
were uncorrelated to per capita household final consumption
expenditure (Ravallion et al. 2009).
22

Issues with the current derivation of the IPL(2).
• (3) using national poverty lines constructed primarily in the 1990s
for setting global poverty lines for measuring poverty today would
rely heavily on CPI series over a long period of time from
countries with typically weak statistical capacity.
• (4) using the mean of the national poverty lines might make the
final IPL vulnerable to outliers, compared to the median.
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‘harmonized poverty line’ approach.
• Jolliffe and Prydz (2016) derive the IPL in 2017 PPPs.
– Rather than converting national poverty lines using PPPs and CPIs, the
harmonized poverty line approach matches national poverty rates with
consumption/income distributions in PovcalNet,. which are expressed in
the same units; per capita PPP terms.
– For each country, the percentile of the PovcalNet distribution that
corresponds to the reported national poverty rate is found (in other words,
we query the inverse cumulative distribution function).
– This yields national poverty lines expressed in per capita PPP terms for all
countries.
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A. Global poverty lines based on harmonized national
poverty lines
Table 1: Updating global poverty lines with harmonized national poverty lines
Income

(A) Original 2011 PPP

(B) Revised 2011 PPP

(C) 2017 PPP

classification
Low

Median
1.91

Mean
2.23

N
33

Median
1.85

Mean
2.22

N
33

Median
2.15

Mean
2.42

N
28

Lower-middle

3.21

3.88

32

3.21

3.89

32

3.63

3.95

54

Upper-middle

5.47

5.62

32

5.65

5.64

32

6.85

7.05

37

High income

21.70

21.19

29

21.70

21.31

29

24.36

23.36

38

Observations

126

126

157

Notes: In panels (A) and (B), we use the harmonized poverty lines Jolliffe and Prydz (2016) derived. Panel (A)
replicates the results of Jolliffe and Prydz (2016). Panel (B) uses revised 2011 PPPs to update the analysis. Panel
(C) is based on new survey data together with changes in PPPs to 2017 PPPs and changes in CPIs between 2011
and 2017 (see Appendix E, section 5). Countries are categorized according to the World Bank’s income
classification in the years the surveys were conducted. In panel (C), the line that is closest to 2017 is selected, one
for each country. If harmonized national poverty lines are available for 2016 and 2018 but not 2017, 2018 is
selected.
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Figure 3: Global poverty lines using harmonized national poverty lines.
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B. Robustness check: Using different sets of poorest
countries
• To check the robustness of the $2.15 IPL derived above, we order
countries by GDP per capita in 2017 PPP and plot the cumulative
median of harmonized poverty lines in 2017 PPPs, sequentially
increasing the pool of countries starting with the country with the
lowest GDP per person in 2017.
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Figure 4: Cumulative mean and cumulative median of harmonized national poverty
lines.
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Robustness checks.
• C. Robustness check: Using equivalent poverty lines.
• D. Robustness check: Using different sets of harmonized
national poverty lines.
• E. Robustness check: Using the approach of Ravallion et al.
(2009)
Table 2: Global poverty lines using harmonized national poverty lines
Region

Year

Headcount, % (Revised 2011 PPP)

Equivalent IPL (2017 PPP)

World

2010

16.02

2.119

World

2012

12.89

2.128

World

2015

10.14

2.161

World

2017

9.27

2.173

Note: This table shows equivalent international poverty lines that keep global poverty headcounts constant in prespecified reference years.
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F.

Updating the societal poverty line.

• Jolliffe and Prydz (2021) :
– This paper regress harmonized national poverty lines on median values of
consumption (or income, depending on the welfare aggregate used in the
country).
– Jolliffe and Prydz subsample by country type to try to exclude countries
with relative poverty lines.
– This paper has collected metadata on type of poverty line from most
countries and subsample on all countries that have absolute poverty lines.
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Table 3: Updating the societal poverty line with new survey data and 2017 PPPs
Description
One line per country – circa-2017 sample
Pool all lines – uniform weights
Pool all lines – higher weights for lines closer to 2017

Intercept
1.15
(0.249)

Slope
0.47
(0.043)

N
119

1.16
(0.213)
1.17
(0.235)

0.52
(0.043)
0.49
(0.044)

815

Delta ratio
1.15
(0.014)

815

Notes: Using the same specification as in Jolliffe and Prydz (2021) and the data used in updating the absolute poverty
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Global, regional, and country-level poverty estimates over
time with the 2017 PPPs.
• This paper compares global, regional, and country-level poverty
estimates over time with the 2017 PPPs, relative to the revised
2011 PPPs.
• They analyze how using the 2017 PPPs would change the
prevalence and geographic distribution of poverty at the IPL and
at the higher global poverty lines.
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Figure 5: Global and regional trends in extreme poverty.
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Global and regional trends in extreme poverty.
• Between 1991 to 2017, extreme poverty in the world falls from
36.05% to 9.27% with the revised 2011 PPPs, and from 37.46%
to 9.07% with the 2017 PPPs.
• The 2017 PPPs slightly increase historical estimates of
extreme poverty and slightly decrease extreme poverty since
2014.
• Regional trends in extreme poverty are similar for both revised
2011 and 2017 PPPs.
• There is progress against poverty across regions, except for the
Middle East & North Africa where conflict and fragility reverse
the progress made (World Bank 2020a).
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Table 4: Changes in extreme poverty in 2017 at the global and regional levels.

Region
World

Poverty

Poverty

rate, %

rate, %

(2011 PPP)

(2017 PPP)

9.27

Change in

Change in

poverty, pp

poverty, %

Change in
millions of
poor

East Asia & Pacific

1.41

9.07
1.82

-0.20

-2.21

-15.36

0.41

28.98

8.45

Europe & Central Asia

1.30

2.77

1.48

113.93

7.26

Latin America & Caribbean

3.77

4.07

0.31

8.15

1.93

Middle East & North Africa

6.34

6.36

0.02

0.36

0.09

Rest of the World

0.68

0.68

0.00

0.12

0.01

South Asia

9.65

9.71

0.06

0.58

1.01

Sub-Saharan Africa

41.18

37.94

-3.25

-7.88

-34.10

Note: This table compares extreme poverty between the revised 2011 PPPs and 2017 PPPs by regions.
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Table 5: Changes in extreme poverty in 2017 at the country level, top 10 countries.
Poverty rate,
Country

Region

% (2011
PPP)

Change

Change

Change

Poverty rate,

in

in

in

% (2017 PPP)

poverty,

poverty,

millions

%
-19.23

of poor
-15.19

Nigeria

SSA

41.36

33.41

pp
-7.96

Uzbekistan

ECA

12.70

34.35

21.65

170.53

7.01

SSA

72.65

64.42

-8.24

-11.34

-6.70

Indonesia

EAP

4.46

6.55

2.09

47.01

5.54

Angola

SSA

45.07

26.50

-18.57

-41.20

-5.54

Kenya

SSA

35.11

27.50

-7.61

-21.67

-3.82

Ethiopia

SSA

24.66

21.16

-3.50

-14.18

-3.72

Ghana

SSA

12.34

24.68

12.33

99.91

3.59

Pakistan

SAS

4.02

5.44

1.42

35.35

2.95

China

EAP

0.35

0.55

0.19

55.05

2.69

Congo, Dem.
Rep.
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Note: This figure shows the trends in poverty at the global and regional levels at the following poverty lines: $3.20/day
(revised 2011 PPP) and $3.65/day (2017 PPP).

Figure 6: Global and regional trends in poverty at $3.20.
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Figure 7: Global and regional trends in poverty at $5.50.
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Figure 8: Global and regional trends in societal poverty.
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A. Poverty in poorer versus richer countries.
• Compared to the 2011 PPPs, the 2017 PPPs imply lower price
levels in relatively poor countries and higher price levels in
relatively rich countries.
• In fact, in 2017, the share of the world’s population living in
poverty in low-income countries systematically decreases while
the share of the world’s poor living in upper-middle-income
countries systematically increases at all three global poverty lines.
• These results suggest that low-income countries are slightly
richer with the 2017 PPPs, hence slightly shifting the
concentration of extreme poverty away from the poorest countries.
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B. Extreme poverty in Sub-Saharan Africa.
• The changes in Sub- Saharan Africa, which shows the largest
changes in extreme poverty as a result of the 2017 PPPs.
• Sub-Saharan Africa accounts for nearly two-thirds of the global
extreme poor.
• This paper consider the quality of CPIs for Sub-Saharan African
countries relative to other regions.
– It does not appear that the substantial reduction in extreme poverty in SubSaharan Africa is related to PPP or CPI quality issues.

• Nigeria alone accounts for about half of the change in the millions
of extremely poor people in the region.
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C. Drivers of changes in the global poverty lines.
• This section try to understand the drivers of the revisions to the
global poverty lines.
– (a) the national poverty lines used, (b) income group classifications,
and (c) the set of countries with national poverty lines and welfare
aggregates available.
– The methodology for estimating the higher-value global lines is unchanged
and therefore not a contributing factor to the changing values.

• Suppose further that the country graduated from being a lowincome country to a lower-middle income country as a result
of this growth.
– Then it is not obvious that the increase in the real value of their national
poverty line will increase the median national poverty line of low-income
countries or lower-middle income countries.
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Total comments:
• I like this paper and learned a lot on PPP and Poverty line.
• Provides an opportunity to consider the challenges of PPP and
CPI.
• It provides an important argument for setting numerical targets for
the World Bank's important goals related to the SDG’s or poverty
line.

46

Comments (1)-1: GEKS-PPP and CPI.
• Economic Measurement Problem in PPP.
– In setting the poverty line, PPP and CPI have an important role to play.
Their measurement error is directly related to the error of the IPL.
– The GEKS is used in the calculations, which are not based on a globally
uniform standard, but are divided into several blocks for estimation. I
think the division is arbitrary. The results can vary greatly depending on the
setting of the blocks.
– GEKS does not satisfy “equality”, “monotonicity”, “aggregate
consistency”, and “intermediacy”, and cannot be interpreted
econometrically.

47

Comments (1)-1: PPP and CPI.
• GEKS or CCDI works well if the individual “country” or “time
period” data on prices and quantities are not too different and in
particular, do not have many “missing” bilateral observations.
– This is not necessarily the case for some bilateral comparisons of countries.
– In addition to this problem, consumption basket is a quite different
between the countries. For example, some Muslim countries can have no
alcoholic beverage and beef expenditures. And of course, at the micro level,
the products purchased in different countries can be very different. Even if
there are no missing prices and quantities, relative prices and quantities can
be very different across countries.
– The use of "similarity linking" within each block is one effective means
of measurement, but its arbitrariness cannot be eliminated in the selection
of the commodity. The way the values are given for missing sites, for
example.
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Comments (1)-2: PPP and CPI.
• Differences in prices between rural areas, where many of the poor
live, and urban areas, where many of the wealthy live.
– The PPP compares prices of typical goods across the country. Its prices
are considered to be far removed from those of the poor, which are
considered to be more common in rural areas.
– How should we deal with the case where the rate of price inflation rates
differs between poor and rich households, as in Japan? The paper
determines that there is no bias in the CPI, but is this correct?
– When the poverty line is calculated using the proposed methodology, the
impact is likely to be different in countries where prices differ
significantly between urban and rural areas and those where they do
not.
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Comments (2): Housing Costs
• The most important consumption factors in our lives are “food”,
“clothing”, and “housing”.
– When trying to calculate the Multilateral Index, the largest difference in the
cost of living between regions is the cost of owner-occupied housing.
– How should we treat differences in the cost of housing?
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