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1. Introduction

Poverty measures have long been important indicators of social progress. Over 100 years
ago, Arthur Bowley (1915, p.213), the inaugural Professor of Statistics at the London School of
Economics, wrote that:

“There is perhaps no better test of the progress of a nation than that which shows what

proportion are in poverty; and for watching the progress the exact standard selected as

critical is not of great importance, if it is kept rigidly unchanged from time to time.”
The use of poverty measures in assessing social progress gained momentum in the second half of
the C20th, in both rich and poor countries (Ravallion, 2016). Drawing (in part) on such
measures, attention to poverty is probably greater now than at any time in the last 300 years.?

Today we find two main approaches to measuring poverty and monitoring progress in
reducing it. The first focuses on “absolute” measures that strive to use poverty lines with
constant real value, in keeping with Bowley’s advice. For example, this is essentially what the
official poverty measures for the US strive to do. It is also how the World Bank measures global
poverty, aiming to apply a “rigidly unchanged” real line across countries as well as over time.
The second approach uses “relative” measures for which the poverty line varies in real terms,
being set at a constant proportion of the current mean or median—an approach that emerged in
the 1960s and became popular in Western Europe in the late C20th. There has been much debate
on the choice between absolute versus relative measures.

This paper provides a critical overview of the economic foundations of both approaches
and asks: does either make sense? The paper’s answer is “no.” It is argued that a new approach is
needed for measuring and monitoring global poverty.

Poverty is taken here to be an objective economic deprivation—low “economic welfare,”
or “standard of living.”? A “poverty line” is a money metric of welfare, and the international
poverty line is the money needed in a specific country and date to achieve a level of economic
welfare fixed across countries (to measure global poverty) and over time (to monitor progress).

How is economic welfare measured? The quality of the household surveys is important.

While survey data have improved, there are continuing challenges such as selective compliance

L An indication of this can be found if one enters “poverty” in the Google Ngram Viewer, starting the clock in 1700:
https://books.google.com/ngrams/graph?content=poverty&year start=1700&year_end=2010&corpus=15&smoothin
g=3&share=&direct_url=t1%3B%2Cpoverty%3B%2CcO0.

2 The term “income poverty” is sometimes used, although other variables generally enter the calculations.
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in surveys. The assumptions made in measuring household consumption or income can also
matter, as do those made about how household income is shared within the household. Price
indices are also important. While these can all be challenging issues, they are not intrinsic to
poverty measurement (but apply more broadly to measurement of real incomes and their
distribution, including in policy evaluation). So they are passed over here.?

A potentially contentious issue that is fundamental to poverty measurement is whether an
individual’s relative income in the country of residence matters. Here existing poverty measures
tend to opt for one of two very different assumptions, corresponding to the absolute and relative
measures above:

e that relative income does not matter to economic welfare, or

o that relative income is all that matters.
Neither is plausible. When applied globally, the fixed real line advocated by Bowley cannot
capture relative economic deprivation at country level or the need for higher outlays for
economic well-being in richer countries. However, it is no less obvious that the absolute standard
of living, at given relative income, also matters—thereby ruling out measures in which the
poverty line is set at a constant proportion of the mean or median.

While the principle of welfare consistency has value in assessing methodological choices,
it does not say anything about the reference level of welfare to not be deemed “poor.”
Practitioners have sought guidance from other sources, including officially stipulated nutritional
intakes. Borrowing from Sen’s (1983) capabilities approach, nutritional status can be thought of
as a key functioning relevant to a person’s welfare (or capabilities). However, nutritional status is
only one such functioning, and others clearly matter. Once we allow for social inclusion as a
welfare-relevant functioning, and study how poverty lines vary in practice, a clearer picture
emerges of global poverty, without requiring either of the assumptions above.

The paper begins with a discussion of the theoretical rationales for absolute and relative
poverty measures. Section 3 provides an overview of existing national poverty lines. Sections 4
and 5 review current practices for these two types of measures (respectively), and relevant
evidence from the literature. Illustrative calculations are also provided of the implied global

poverty measures. Section 6 concludes.

3 Fuller coverage of these issues, with emphasis on their implications for poverty measurement, can be found in
Ravallion (2016) and Atkinson (2019).



2. Theoretical starting points

Two possible theoretical frameworks can be used in thinking about global poverty
measurement, namely the welfarist approach and the capabilities approach. The paper draws on
both approaches. This section starts with a welfarist model, according to which someone is said
to be “poor” if her attained level of economic welfare is below some critical level. As an ethical
starting point, poverty comparisons are taken to be absolute in some agreed welfare space,
though they could be either absolute or relative in the consumption or income space. The issue is
then how we think about economic welfare.

To encompass both absolute and relative measures let us assume that the welfare of an
individual living in a household with consumption or income y, facing prices p (a vector) and
with personal characteristics x (including household and environmental attributes) can be
represented by a function of the form v(y, y/m, p, x) where m is the mean (or median) income
of the country of residence. The function v is assumed to be strictly and smoothly increasing in y
and non-decreasing in y/m. Absolute poverty measures correspond to the case in which v(.) is
invariant to y/m while relative measures allow v(.) to be strictly increasing in y/m.

The welfare-consistent international poverty line, z, is then defined implicitly by:

v(2spx) = @
Here  is the level of welfare to not be deemed poor. “Welfare consistency” in global poverty
measurement demands that  is fixed across all countries. Under these assumptions, we can see
that y < z is equivalent to v(.) < @. The solution of (1) for z can be written as:

z=2z(m,p,x, i) 2
If we can identify the function z(.) by observing national poverty lines then we can retrieve the
key features of the underlying welfare function. (Section 3 returns to this issue.) Even without
any data, we can immediately notice some implications for the debate on absolute versus relative
measures. It is readily verified that the solution for z in (2) will rise with the mean, with a
positive elasticity less than unity, making this a schedule of “weakly-relative” lines (as defined
by Ravallion & Chen, 2011). Strongly relative lines only emerge as the limiting case in which
v(.) is invariant to y (at given y/m) but strictly increasing in y/m. Then z = k(p, x, u)m.

This formulation begs the question of what the reference welfare level is for not being

deemed poor (z in (1)). One might say that this is arbitrary, and only require internal consistency
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given that choice. But this is not very satisfactory since the choice often matters to the measures
and the conclusions drawn, including policy implications. Setting reference welfare levels in
measurement can be recognized as a longstanding issue in applied economics. Any price index
found in practice has some implicit welfare anchor and the index value will (in general) vary as
the reference welfare level varies. (For example, national Consumer Price Indices are typically
anchored to consumption bundles at the mean or median of the distribution of income.) The
measurement challenge is there and cannot be ignored.

The concept of “functionings” found in the capabilities approach helps us think about ©
in equation (1). Economists often think of “welfare” as a function of commodities consumed—
the utility function representing preferences. As has long been recognized, such a utility function
cannot plausibly be treated as independent of personal characteristics. However, it is more
believable that welfare is a stable, inter-personally comparable, function of what a person can be
and do—her functionings.* Two functionings have been prominent in the measurement of
poverty, namely nutritional status and social inclusion. The idea of functionings thus provides an
extra structural layer to the standard model of consumer choice—a layer that helps address a key
identification issue in making interpersonal comparisons for measuring poverty. This can be
contrasted with Sen’s (1983, 1985) argument that welfare (or “well-being) should be judged by
capabilities, defined as the set of all attainable functionings—interpretable as the person’s
opportunities rather than actual outcomes. (The discussion returns to this distinction.)

Economic welfare is now represented by a primal welfare function w(f"), which is taken
to be a scalar-valued and strictly increasing in the vector of functionings f. It is assumed that
u(f) is stable and inter-personally comparable. Thus, while there can be welfare-relevant
differences in personal characteristics, as represented here by a vector x, these are assumed to
only matter to economic welfare in so far as they alter functionings, which are taken to be the
primitives of economic welfare for the purpose of assessing poverty. This can be made fully
consistent with the prior welfare function, v(y, y/m, p, x), given that we can imagine that
functionings are generated by higher income, but they also depend on relative income, as well as
prices and personal characteristics, i.e., f = f(y,y/m,p, x) (a vector-valued function).

The task of anchoring the reference level of economic welfare for deciding who is “poor”

requires setting a vector of fixed normative functionings f*. For example, the normative function

4 Sen (1987) discusses the relationship between economic welfare (“standard of living™) and functionings.
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for nutrition may be to reach stipulated nutritional requirements for good health and normal
activities, while the normative functionings for social inclusion may be socially acceptable
clothing and housing.

Thus, we have an answer, in theory at least, as to what the reference level of welfare
should be in (1) and (2), namely u = u(f™). There is still a problem for practice in determining
f* and the function u(.), reflecting the tradeoffs between functionings. Here the capabilities
approach is somewhat less demanding, in that it only asks if the normative functions are
attainable for someone with y, m, p and x.

A number of remarks can be made, of relevance to the subsequent discussion:

e This is clearly a broader conceptualization of what “poverty” means than one based
solely on monetary income or expenditure. Here “income” is simply a convenient metric
for representing an underlying multidimensional welfare function. Using a money metric
of welfare does not, of course, mean one thinks that people only care about income.
Nonetheless, the measures found in practice may often be seen as incomplete, pointing to
the need for complementary measures capturing those things left out; common examples
include access to non-market goods and intra-household inequalities. Alternatively, one
can think about this dashboard of measures as a multi-dimensional implementation of the
capabilities approach, with “economic welfare” as one of the dimensions.®

e This can be thought of as an approach to measuring absolute poverty, but it is absolute in
the space of welfare. Relative income is taken to enter the welfare function directly, but
we can also imagine that the vector x includes aspects of the environment, as relevant to
welfare. Nutritional adequacy depends on both food consumption (quantities and
composition) and the local social environment, in so far as this influences how diets are
evaluated, or the local health environment, which matters to nutrient absorption.
Similarly, social inclusion can be expected to depend on how personal consumption
compares to the average income in the place of residence either through perceived
relative deprivation or risk sharing.

e The above formulation has not equated “economic welfare” with the maximand of choice

over consumption. We can readily imagine a deeper model in which functionings are

5> A further issue is whether one keeps these other dimensions separate or aggregates them into a composite index.
For further discussion of this topic see Ravallion (2011).



related to quantities of goods consumed relative to social norms, with quantities chosen to
maximize economic welfare. The function z(.) in (2) is then the consumer’s expenditure
function. This provides a rationale for the poverty line as the costs of a “poverty bundle”
of goods, namely the vector of utility-compensated demands, q[p, m, x, u(f*)], along the
indifference surface corresponding to w(f*):°

z =pq[p,m, x,u(f")] (©)
However, it may be considered a strong assumption that u(f) is the choice maximand.
We might evaluate a person’s economic welfare by u(f) without assuming that the
person maximizes u(f). Instead, we might postulate a “subjective welfare” function,
Ulu(f), m, x]. Some elements of x, such as personality traits, can matter to U but not u.
(For example, one can be “poor but happy.”) Consumption choices will only maximize
u(f) if Ulu(f), m, x] (or an affine transform of U(.)) is additively separable between
u(f) and m, x. Without such separability, the choices made and attained functionings
will also depend on the properties of the subjective welfare function, U. An implication is
that we cannot in general infer a unique economic welfare function for assessing poverty
status by observing only how consumption choices and attained functionings vary with
prices, incomes and characteristics.” An external judgement is required.
Even if the normative functionings are identical between different countries, the poverty
lines required to reach them vary with p, m and x, interpretable as differences in the cost
of attaining f*. As noted, richer countries face higher costs, ceteris paribus.
Calibrating the poverty line to only one (or some sub-set) of the functionings relevant to
welfare will not in general be welfare consistent. In particular, suppose that one finds a
nutrition-based poverty line, z,,, such that nutritional adequacy (f,;) is just reached, i.e.

(in obvious notation):
Zn *
fo (2022, p,%) = fi (4)
This will not yield z, = z unless one assumes that economic welfare depends only on

nutritional status (f = f,,). Section 4 returns to this point.

& This requires some extra technical assumptions, though familiar ones from consumer theory.
" Given data on (p, g, v, x) suppose that we can integrate back to some indirect utility function v(y, p, x) under

standard assumptions. Then any function V[v(y, p, x), x] will be consistent with the same data. This relates to a
longstanding identification problem in welfare measurement such as in setting equivalence scales (Browning, 1992).
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Prevailing practice can be interpreted as an approximation—often a rough approximation,

as we will see—to the theoretical “ideal” described above.®

3. National poverty lines

National poverty lines have been used as data for setting international poverty lines.® So
we should understand how those lines are set, and see how they vary across countries.

Stipulated nutritional requirements (such as based on WHO, 1985) have long been used
in setting poverty lines at the country level. In various ways, virtually all the national lines found
in developing countries are so anchored (Ravallion, 2012). (Most of the rich countries use
strongly relative lines, which Section 5 returns to.) Certain generic health risks are known to rise
when intakes fall persistently below these levels, although specific individuals can still live
healthy and normal lives. These “requirements” are averages, embodying assumptions about the
desired growth paths (for children) and activity levels.

A common method of setting national lines is to identify a bundle of foods that attain the
stipulated nutritional requirements and then price that bundle locally. An allowance for non-food
spending is invariably included, often anchored to the food Engel curve.*® For example, the
official poverty line for the US was set at three times the cost of a 1962 “Economy Food Plan”
(Orshansky, 1965); the “three times” reflects the assumed food share of one third. (The line is
updated over time using a national consumer price index.) Another common approach is to
estimate the total (food + nonfood) consumption expenditure or income level at which nutritional
requirements are met on average in the specific setting. (This can be interpreted as inverting a
stochastic version of equation 4.).

Nonetheless, there is an inescapable normative element in all such poverty lines.
Nutritional requirements depend on the level of physical activity assumed, which is a matter for
judgement, as is the choice of food and non-food needs deemed to be required for attaining any

given set of nutritional requirements. Different judgements can be expected and defended, and

8 The focus here is on global poverty measures. Attempts to implement a less rough approximation in country-
specific research include Ravallion & van de Walle (1991) and Dimri & Maniquet (2018).

% See Ravallion (1991), Atkinson & Bourguignon (2001), Ravallion et al (2009), Ravallion & Chen (2011, 2019),
Jolliffe & Prydz (2017) and Atkinson (2019).

10 Further discussion of the methods used in practice in setting poverty lines can be found in Ravallion (2012, 2016,
Chapter 4) and Atkinson (2019, Chapter 2).



those judgements will undoubtedly vary with the setting—the relevant place and time, or the
purpose of the measures.!

Figure 1 shows a recent compilation of national lines, converted from each local currency
unit (LCU) to Purchasing Power Parity (PPP) using the results of the 2011 International
Comparison Program (ICP). (Section 4 returns to PPPs.) These are drawn from national or World
Bank efforts to construct poverty lines appropriate to each country. The original lines do not of
course use PPPs but are set in terms of local prices and local perceptions of what “poverty”
means, typically anchored to both the set minima for nutritional intakes and prevailing diets. The
national lines are set either by country-governments (the national statistics office, almost always)
or by the World Bank in its country-level analytic work, typically in consultation with the
government of the country concerned.

We see that richer countries tend to have higher lines. The fit in Figure 1(a) is very close
to linear, but it is not homogeneous. There is a positive intercept, which is unsurprising; one
would not expect the poverty line to fall to zero in the lower limit as the mean falls. For the
sample of non-OECD countries, the predicted poverty line for the country with the lowest mean
is $0.96 a day (s.e.= $0.25).12 So the cross-county data in Figure 1 are suggestive of weakly-
relative lines with an elasticity less than unity, but rising with the mean, from 0.36 (s.e.=0.12) at
the lowest mean income to near unity in high-income countries.

Figure 1 uses cross-sectional data, so the pattern may be driven by latent country effects
in national lines. While those lines are rarely revised quickly—there is (understandable) political
resistance—they have risen over time with sustained gains in overall living standards. This has
happened in the rich world over the last 100 years. For example, around the turn of the C20" the
most widely used poverty line in the US was little more than $1 per person per day in 2005
prices while it is closer to $15 a day now (Ravallion, 2016). In recent times we have also seen
rising real poverty lines over time in growing developing countries including China, India,
Indonesia and Vietnam.*®* A more convincing test of whether national lines for developing

countries behave as weakly relative lines can be performed using the Jolliffe & Prydz (2017)

11 For example, in determining eligibility, some antipoverty programs in the US use a multiple of the official line.

12 This is the Democratic Republic of the Congo, which has an unusually low mean. If one uses the country with the
next lowest mean, Madagascar, the predicted poverty line is $1.28.

13 China’s official poverty line doubled over a period when average incomes increased by a factor of four, and
India’s official line has also increased in real terms (Ravallion, 2012). Indonesia’s official lines for a given year are
anchored to the average consumption bundle of the 20% living above the previous year’s line. Jolliffe & Prydz
(2017) point to other examples of developing countries that have increased the real value of their national lines.
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data set of implicit national poverty lines, which has sufficient observations over time to permit
panel-data analysis.'* Then I find that the strong positive relationship between national poverty
lines and mean consumption holds even if one includes country fixed effects. Regressing the log
poverty line (at PPP) on the log survey mean and including the 102 feasible country effects, |
find that the average elasticity is 0.52 (s.e.=0.04; n=598).%°

Thus, we find that national poverty lines in developing countries are implicitly weakly-
relative lines over time, with an average elasticity around 0.5—significantly positive but
significantly less than unity.

We can interpret this pattern in terms of the model in Section 2. The national lines in
Figure 1 can be thought of as the local cost of normative functionings. The latter can vary across
countries, but (probably more importantly) so too can the costs of attaining those functionings. In
particular, the cost of social inclusion is almost certainly higher in richer countries, reflecting
both goods prices (allowing for nontraded goods) and the demands deemed necessary to assure
that the normative functionings are attained.

However, there is nothing to guarantee that the national lines correspond to normative
functionings all ethical observers would consider appropriate. In making global poverty
comparisons it would be unwise to focus on the lowest observed national lines. Some averaging
is clearly called for, as well as tests for robustness to the use of higher lines. Similarly, there is
almost certainly some random measurement error in the observed national lines, also pointing to
the need for averaging.

In using national poverty lines to infer a welfare-consistent schedule of global lines we
should also recognize an identification problem. Higher national lines could reflect either higher
costs of attaining a given level of economic welfare or higher reference levels of welfare for
deciding who is poor (higher @ in (1) and (2)). Absent a resolution of this identification problem,
it can be argued that absolute and (weakly) relative poverty measures should be viewed as lower
and upper bounds (respectively) on an unknown true welfare-consistent poverty measure
(Ravallion & Chen, 2011, 2019; Ravallion, 2016). This need not be a concern if one takes a non-

welfarist approach that respects whatever normative functionings are deemed relevant in a given

14 Jolliffe & Prydz (2017) estimate 609 poverty lines for 118 countries, as implicit in national poverty measures from
the World Bank’s World Development Indicators. Letting F;;(.) denote the fitted cumulative distribution function
for country i at date t and the observed headcount index as H;,, the implicit poverty line is F;;* (H;,).

15 Using the log of Gross National Income instead of the survey mean it is 0.43; s.e.=0.01; n=595.
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society without demanding welfare consistency. This is the approach taken by Atkinson &
Bourguignon (2001) (and discussed further in Atkinson, 2019). Note, however, that this still does
not justify strongly relative lines, which (as we have seen) do not accord well with the data on

national lines.

4, Absolute poverty measures

In the bulk of its global poverty work, the World Bank has insisted that the global
poverty line should have constant purchasing power across countries. For measuring the global
poverty rate, this is equivalent to using real household consumption (or disposable income when
consumption is not available) per person as the welfare metric. This section reviews the Bank’s
method and a recently proposed alternative.

PPPs: In the context of measuring global poverty, the most widely used price index is
based on the PPP rate derived from the ICP’s price surveys at country level.*® The normalized
PPPs based on those prices are essentially multi-country versions of a Fisher price
index. Converting LCUs at the PPP rate (instead of the market or official exchange rate) is
believed to better reflect the prices actually faced in each country. Official exchange rates cannot
be relied on for this purpose since many goods are not traded internationally, and they tend to be
cheaper in poorer countries where wage rates are lower. So market exchange rates are thought to
exaggerate the extent of global poverty by overstating the cost-of-living in poor countries.

There are numerous issues about how PPPs are calculated.!” One concern is that
prevailing PPPs are designed for comparing national accounts aggregates across countries, not
for measuring poverty. “PPPs for the poor” have been estimated by Deaton & Dupriez (2011),
who constructed a set of PPPs that accord with the consumption patterns of people living near
the international poverty line, based on household surveys. As it turned out, there was not much
difference between poverty measures based on the Deaton-Dupriez PPPs for the poor and the
standard PPPs for the 2005 ICP round (Chen & Ravallion, 2010). A similar conclusion is
reached by Dikhanov et al. (2017) using 2011 ICP data for Africa. This finding is not because

6 The ICP is a huge global statistical effort, involving the statistics offices (in 2011) of 145 national governments,
the regional development banks, Eurostat, and led by the World Bank under the auspices of the United Nations
Statistical Commission. The ICP does not currently allow spatial variation in PPPs within countries though national
poverty measures often allow for cost-of-living differences within countries.

17 See (inter alia) Summers & Heston (1991), Deaton (2010), Deaton & Heston (2010) and Ravallion (2018a).
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poor people have similar consumption patterns to the averages in national accounts, but rather
because the required re-weighting has a similar structure across countries.

Another concern is whether the ICP’s methods deal adequately with housing, which is an
example of a “comparison-resistant” good, for which comparable prices cannot be readily
observed across countries (Deaton and Heston, 2010). (Another example is government
services.) Too low a weight on housing rental in rich countries could arise from the use of cross-
country average weights on commaodity groups in PPPs. Thus, when measuring absolute global
poverty, a case might be made for setting a higher line at PPP in richer countries to properly
reflect latent COL differences. (This is not currently done by the Bank, which now includes rich
countries in PovcalNet, but applying the same PPP line.)

The PPPs change with each new ICP round, due to changes in methodology and new
data. Different methods have been tried in addressing the problems, such as for comparison-
resistant services. This has generated some confusion. For example, echoing Deaton (2010),
Allen (2017) claims that the World Bank’s methods imply “that the number of poor in
India...increased markedly despite India’s economic growth—a perverse result indeed!”
(p.3691). However, Allen is not actually referring to how India’s poverty rate has changed over
time; the Bank’s methods have long indicated falling poverty measures in India with economic
growth; see, for example, Datt & Ravallion (2011). Rather Allen’s comment refers to the
comparison of two sets of estimates using old and new PPPs (for different ICP base years, with
differences in methods). The Bank follows standard practice in only doing the PPP conversion at
the ICP base year; the price adjustments over time use the best available local price indices.

The changes in PPPs have been a mystery to many users, often associated with the ICP’s
decentralized implementation, and not helped by restrictions on public access to the complete
ICP micro data on prices. Ravallion (2018a) documents excess sensitivity of PPP changes to
market exchange rates, suggesting that the PPPs may put higher weight on internationally traded
goods than do domestic deflators. This may not be surprising since traded goods are more easily
compared across countries for the price surveys. But there are other puzzles. For example, the
last set of PPPs, from the 2011 ICP, indicated less poverty in the Asia region than prior ICP
rounds. The reason is unclear. Based on the available documentation, Ravallion (2018a) suggests
that the most plausible explanation is that the ICP implementation for Asia (by the Asian

Development Bank) did a better job of covering rural areas where prices tend to be lower than in
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urban areas. However, the urban bias in the ICP’s price surveys remains in much of the rest of
the world. So the partial methodological improvement in Asia creates a concern in global
poverty comparisons.

Motivated by such concerns, Atkinson (2019) recommends that the Bank’s global
measures should not be updated in the light of each new ICP round (at least until 2030, the UN’s
target date for eliminating $1.90-a-day poverty). Some observers have recommended abandoning
PPPs for this purpose, and have proposed alternatives; one recent example is discussed in detail
later in this section. Another option is to use a moving average of PPPs.

Global poverty lines: The research papers produced to underpin the Bank’s more high-
profile reports have used multiple poverty lines (at PPP), and tested the robustness of key
qualitative claims (notably whether poverty is falling) to the choice of poverty line. For example,
there are many such lines in Chen & Ravallion (2010); indeed, they test and accept first-order
dominance over 30 years for a wide range of possible lines up to the US official line, which was
around $15 per person per day in 2010 prices (for a family of four, with two children).

One might stop there and declare the job done, noting that the ordinal poverty
comparison is then robust to both poverty lines and measures within a broad class (Atkinson,
1987). However, as noted, many users of poverty measures want a single line, or possibly two at
most. World Bank (1990) and Ravallion et al. (1991) turned to data on national poverty lines and
proposed that the focus in setting absolute international lines should be on the national lines (at
PPP) found in poor countries. The national lines found in the poorest countries are understood to
be frugal specifications for what is needed to not be deemed poor globally.

Based on an expanded and improved data set on national lines and various averaging
methods, Ravallion et al. (2009) set the international line at $1.25 a day using the 2005 ICP. The
UN’s Sustainable Development Goals (SDGs) aim (among many other goals) to assure that
nobody lives below this line by 2030.%® Using domestic price indices and the 2011 ICP, the
$1.25 line was updated to $1.90 a day by Ferreira et al. (2016). Let us call this the “benchmark
line.” This is understood to be a low line; anything less than this would be hard to defend as one
would be using a line that is lower than the average found in the poorest countries. Higher lines

can be justified and used. While users of the World Bank’s PovcalNet can enter any desired line,

18 This goal is based on the calculations in Ravallion (2013), but with one important difference: the latter paper
outlined a scenario that would get to a poverty rate for the developing world as a whole of 3%, not zero, by 2030.
That would still involve lifting about one billion people out of poverty. Section 6 returns to this issue.
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the “landing page” has built-in options for $3.20 and $5.50 lines, which are more representative
of poverty lines found in “middle-income” countries, in addition to the default $1.90 benchmark.
The international poverty lines are converted to LCUs in 2011 at PPP and then adjusted for local
inflation to obtain poverty lines for each survey date in each country.

To provide an update of the estimates using the Bank’s method, Figure 2 plots the
incidence of poverty in the world as a whole over 1981-2015 using all three World Bank lines
($1.90, $3.50, $5.50), based on the 2011 ICP, and using all the data available in PovcalNet at the
time of writing (July, 2019). For comparison, the figure also gives the series for $15 a day, which
is about the official poverty line for the US in 2011 (for a family of four with two adults). Over
the period as a whole, a decline in the global poverty rate is evident, although it is notable that
this accelerated in the new millennium. The “$1.90” poverty rate fell from 42.1% in 1981 to
28.6% in 1999 (0.7% points per year) and to 9.9% in 2015 (1.1% points per year). (Clearly the
proportionate rate of progress against poverty rose.) Little or no progress was made for the
higher lines prior to 2000, but progress is evident since. (Of course, in the limit as the line rises,
the rate of change goes to zero.) The proportion of the world’s population living below the US
poverty line rose slightly between 1981 and 1999 (from 80.5% to 81.8%) but then fell to 74.6%
in 2015.

Measures based on the minimum cost of nutritional adequacy: Given the
aforementioned concerns about the Bank’s PPPs, an alternative method that does not use those
PPPs is of obvious interest. New measures of global absolute poverty have been proposed by
Allen (2017) who uses linear programming (LP) to estimate country-specific least-cost diets for
attaining globally-fixed nutritional requirements, which he then values at local prices, and adds
spending on a fixed bundle of his selected non-food goods (including an explicit allowance for
housing). The main difference is in how the poverty lines are calculated. Allen uses ICP prices
but essentially weights them differently, depending on the solutions to the LP problem.

Allen provides an alternative approach to the World Bank’s global poverty measures. His
method avoids the concerns about how PPPs are currently constructed, and their appropriateness
for global poverty measurement, but it raises new issues. Allen is resurrecting an earlier
approach in the literature. For the US in 1940, Stigler (1945) had calculated the bundle that
minimized the cost of attaining pre-determined nutritional requirements. This can be represented

as a LP problem (though the simplex method had not yet been available when Stigler made his
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estimates). However, Stigler found that the implied diets were unlikely to be socially
acceptable—the poverty lines derived this way were not considered behaviorally plausible even
for poor Americans in the early 1940s.° This was later confirmed by Smith (1959) who found
that very few people (in Michigan in the mid-1950s) actually consumed anything like the LP
solutions. Least cost diets have been found to have too little diversity, which is also valued by
nutritionists (Masters et al. 2018, using data from Africa).

In the light of the results of Stigler (1945) and Smith (1959), the least-cost method was
subsequently rejected in the bulk of the literature. For example (in reference to Stigler’s least-
cost diets), Sen (1981, p.27) writes that: “Such minimum cost diets are typically very
inexpensive, but exceedingly dull and very often regarded as quite unacceptable.” In the US, the
official line *...was not designed to be a minimum cost food plan but a palatable food plan”
meeting recommended dietary allowances (Hanson, 2008, p.573). The World Bank and other
researchers working on poverty, including in poor countries, have not used the least-cost method
in setting poverty lines.?’ None of the 75 national lines for developing countries used by
Ravallion et al. (2009) to locate the Bank’s $1.25 line in 2005 ICP prices used this method.?!
Instead, modern methods identify a food bundle consistent with prevailing tastes in each setting,
respecting the influence of local food habits as well as recommended nutritional intakes.??

What then is Allen’s case for resurrecting Stigler’s least-cost method? If we are willing to
equate nutritional intakes (relative to the stipulated “requirements”) with welfare then Allen’s
proposal is close to the welfarist model described in Section 2. However, that assumption is hard
to defend. Even if one thought that nutritional status is the sole determinant of human welfare,
nutrient absorption is lower in less healthy environments.?® Thus, quantitative intakes need not
be a particularly good proxy for nutritional status, such as indicated by anthropometric data.
Putting this issue aside, we can also question whether nutritional status is an adequate welfare
indicator. As noted in Section2, it can be deceptive to think about the relevant anchoring

functionings in too partial a way when measuring poverty. When welfare depends on both

19 To quote Stigler (1945, p.313): “It would be the height of absurdity to practice extreme economy at the dinner
table in order to have an excess of housing or recreation or leisure.”

20 The method has been used at times as a lower-bound “benchmark” to the cost of adequate diets (as in Masters et
al., 2018 and Hirvonen et al., 2019).

2L | also checked this with three World Bank specialists on the national poverty lines who confirmed this claim.

22 This is also evident in the fact that the consumption patterns of migrants do not adapt quickly to the new set of
relative prices in the destination; see Atkin (2016) using data on Indian migrants.

23 See, for example, Duh & Spears (2016) using data for India.
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nutritional status (relative to requirements) and social inclusion, ignoring the latter can lead to
welfare-inconsistent poverty measures. Credible measures require that we allow for the
functioning of social inclusion, as both a factor influencing the food consumption bundle
relevant to attaining nutritional requirements in a specific social context, and as an independent
determinant of welfare. This point is not new in the history of thought on poverty, but its salience
is undervalued by least-cost nutrition-based absolute measures.

Allen grants that his solution is not reasonable for people living in rich countries but he
claims that it is fine for poor people in poor countries, for whom “necessity displaces desire” (in
the title of Allen’s paper) and so that “linear programming is much more germane to poor
people” (Allen, 2017, p. 3695). Against this claim, there is ample evidence from the spending
behavior of poor people globally that they care about more than their nutritional intakes.?*
Allen’s own results indicate that his LP predictions are high on foodgrains and fats, and low on
meat, fish, vegetables and fruits relative to actual consumption in developing countries in the
1960s (Ravallion, 2018b). There is clearly less variety in his LP solutions, consistent with the
findings of Stigler and Smith for the US. The reason is obvious: both food and non-food choices
are clearly influenced by other factors, including social roles of consumption and connectivity in
local communities. Least-cost nutritionally-adequate diets may well be just as socially
unacceptable in poor countries today as Stigler found them to be in 1940s America.

Allen (2017) claims that he gets a higher poverty count than for the Bank’s $1.90 a day
line. Ostensibly, this is surprising, given that one would expect his method to generate even more
frugal poverty lines than the World Bank’s $1.90 line. However, a careful reading of Allen’s
paper suggests otherwise, especially when it is read alongside the working paper version (Allen,
2016) that gives a rather different interpretation of his own numbers, emphasizing a broad
agreement with the Bank’s line. One can always raise the nutrient requirements and so raise the
poverty line. Nutrient specifications that appear to be more consistent with practice yield an

overall poverty count that is appreciably lower than the Bank’s.?® Urban bias in the ICP prices

24 Examples can be found in Banerjee & Duflo (2008) on spending patterns, Rao (2008) on celebrations in India,
Milanovic (2008) on gat consumption in Yemen. Section 5 gives further examples.

%5 As noted by Ferreira (2017), in an earlier working paper Allen had focused instead on a nutrient specification that
turned out to give him exactly $1.90 a day on average (Allen, 2016). Indeed, Allen identifies this as a key finding of
the WP, arguing that his approach “...provides a clear rationale for why $1.90 per day is a good standard” (Allen,
2016, p.1). The story changed with the final published version where Allen focuses instead on a specification that
gave a higher poverty count than for a uniform $1.90 a day. No justification is given for this choice. The published
version heralds the higher poverty count, and provides no poverty measures for any of his other specifications.
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Allen uses are also likely to give higher poverty measures than for the national lines in poor
countries used to anchor the World Bank’s international line.

Does this matter to the comparisons over time? Allen does not provide his poverty
measures over time. Ravallion (2018b, Table 2) compares estimates using Allen’s lines with the
Bank’s for a common set of countries (as used by Allen). The population-weighted poverty rate
using Allen’s lines for 1990 is lower than for $1.90 a day (45% versus 50% respectively). The
decline in the poverty rate over a 20 year period is 33.6% for Allen’s lines against 33.8% for the
Bank’s. The choice makes almost no difference over time.

Given that there are strengths and weaknesses to both the Bank’s method and Allen’s, it
is reassuring that the levels of global poverty (for at least some of Allen’s nutrient specifications)
and the trends over time are so similar, despite the methodological differences.

The next section critically reviews another strand of the literature in which the
functioning of social inclusion has been given more (explicit) emphasis—with more dramatic

implications for the picture of global poverty.

5. Relative poverty measures

The theoretical model in Section 2 postulated that welfare depends in part on relative
income, suggesting that a higher real income may be needed to attain the same level of welfare in
a richer country (as implied by (1)).2° This receives support from various strands of the literature.
The relevance of concerns about shame, stigma, relative deprivation and social exclusion has
long been emphasized in the literature in sociology and social psychology.?’ Such “social
effects” on welfare have also received attention in economics, including Duesenberry’s (1949)
model of how relative consumption influences savings, the arguments of Hirsch (1977) and
Frank (1985) on how the evaluation of certain consumption goods depends on consumption
relative to others, and the arguments and evidence that work effort is influenced by relative
wages (Cohn, et al., 2014). The idea that welfare depends on relative income has also found

support in survey data on subjective self-assessments of welfare (Luttmer, 2005; Knight et al.,

% Recall that higher lines at PPP may be needed in rich countries to address the concerns about comparison-resistant
goods (Section 4). Higher allowances for the costs of housing, in particular, may be called for. This is a problem for
measuring absolute poverty, which is not the topic of this section.

27 Including Davis (1959), Runciman (1966), Townsend (1979) and Walker (2014).
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2009).28 And the idea has been invoked to explain the “Easterlin paradox” whereby average
happiness appears not to rise much with economic growth (Easterlin, 1974; Clark et al., 2008).

It might be conjectured that these concerns are less pertinent in poorer places. However,
that is questionable. Anthropologists have long described behaviors consistent with the idea that
social effects matter to poor people; see, for example, Geertz (1976) and Fuller (1992). Rao
(2001) describes the importance of celebrations to social networks among poor people in rural
India. Banerjee & Duflo (2008) document expenditures on celebrations and festivals by very
poor people in surveys for a number of countries. There are many potential reasons why we
observe such behavior among poor people. One possibility is a direct relative comparison.
Another is more indirect: such behaviors can stem from insurance motives in settings with
repeated interaction (as argued by Ravallion, 2008). The key point here is that the incomes of
others around you matter, even when you are poor.?°

In carrying this idea to measurement practice we face two sources of uncertainty that
have been somewhat neglected in the literature. First, saying that people (including poor people)
care about relative income does not imply that it is relevant to the concept of economic welfare
by which we judge one person to be poorer than another. That is a judgement we must make
about what constitutes “economic welfare,” recognizing that this need not accord with the
maximand of choice (Section 2).

Second, what is the relevant comparison group and what is the relevant statistic about
that group? In the context of measuring global poverty, it is natural to treat the comparison group
as fellow citizens nationally, though in reality it may be more local, or even global. But is the
relevant statistic the mean or median, as commonly assumed, or something else?

Strongly-relative lines: The most common approach to measuring relative poverty
compares each household’s income to a poverty line that is set at a constant proportion of the
current median for the country of that household’s residence. This relative poverty line (z?) can
be written in the generic form:

zf = k.y(m,) (%)
Here k is a constant, y(.) is the quantile function (inverse of the CDF) and m,, is a fixed

percentile that defines the comparison group. In the case of the original Fuchs (1967) proposal,

28 Surveys of this literature can be found in Frey & Stutzer (2002), Senik (2005) and Clark et al. (2008).
2% Smith et al (2012) provide a review of many studies showing behavioral responses to relative deprivation.
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k = m, = 0.5, although other parameter values have been used since. This method has been
popular among some statistical agencies (notably Eurostat and the OECD) and some researchers;
for example, in work for the OECD, Garroway & de Laiglesia (2012) estimate such relative
poverty measures for developing countries using =, = 0.5 and k = 0.4, 0.5, 0.6.

The point made in Section 2 that a poverty line set at a constant proportion of the mean
cannot in general be globally welfare consistent also applies when the comparison income is
y(m,). Other concerns also loom large. It is not clear why the quantile of any fixed percentile
identifies a plausible comparison income. Why would incomes above or below this quantile not
get a positive weight? The US is an interesting case. The new “Supplementary Poverty Measure”
(SPM) produced by the US Census Bureau acknowledges past concerns that the US official
poverty line has not been updated in real terms (Short, 2012). (As seen in Figure 1, the official
line is well below what one would expect given average income.) The SPM uses the quantile of
the 33 percentile of the distribution of a subset of consumption spending deemed to be
“essential” (comprising food, clothing, shelter and utilities), following Citro & Michael (1995).
(Thus, the SPM sets k=1.2 and , = 0.33 in (5).) However, it remains unclear why y(m,) is a
plausible comparison income for any fixed m,. In the case of the SPM it is also unclear why
relative comparisons would only apply to “essential” goods. Indeed, one might expect feelings of
relative deprivation to respond as much to a lack of “non-essential” goods.

Ravallion & Chen (2019) provide a theoretical formulation of the comparison income
that encompasses both upward and downward relative comparisons. Instead of the ordinary mean
or median, the model points to a distribution-corrected mean, the properties of which depend on
whether people tend to look up or down (in terms of incomes) when they assess how they are
doing relative to others. The discussion returns to the comparison income once some other issues
are addressed. For now, one can treat the simple mean in the country of residence as the
comparison income.

When the poverty line is set at a constant proportion of the mean (or median) there is a
further concern that the resulting poverty measure depends solely on the distribution of relative
incomes in the population. If all income levels grow (or contract) at the same rate then the

poverty measure will remain unchanged when the poverty line is set at a constant proportion of
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the mean or median.*® Seemingly perverse poverty comparisons have been found using strongly
relative measures.! As we have seen, national poverty lines in developing countries have an
average elasticity to the mean of about 0.5—appreciably (and significantly) less than unity.

Strongly relative lines are especially questionable in poor countries. Ravallion (2012)
points out that if one uses a strongly relative line set at half the mean then its average value for
the poorest 15 countries is only $0.64 a day (2005 ICP prices), which is somewhere around a
survival level that Lindgren (2015) estimates to be $0.67 a day (also in 2005 ICP prices). The
value for the country with the lowest mean would be only $0.38 per day, which is unlikely to be
enough for survival beyond a short time. Similarly, the Garroway & de Laiglesia (2012)
measures assume lines that are well below those typical of even low-income countries and even
below likely biological minima.

In short, strongly relative measures almost certainly understate the nutritional and social
inclusion needs of globally poor people and have a seemingly perverse implication for how these
measures respond to economic growth and contraction. While strongly-relative measures have
been more popular in rich countries, they are hard to accept elsewhere and hence globally.

Weakly-relative lines: The literature has suggested some possible solutions to these
deficiencies of strongly-relative measures. In passing, Kakwani (1986) suggests:

ZR=z4+ B(m — z%) (6)
where z4 (> 0) is the absolute line, which is taken to be given, m is the overall mean or median
and B is a parameter. If 0 < f < 1 then the elasticity of the poverty line w.r.t. m is positive but
less than unity (making it weakly relative); the limit of the elasticity is unity as m goes to
infinity. Chakravarty et al. (2015) provide an axiomatic derivation for a line of the form in (6).
Jolliffe & Prydz (2017) and World Bank (2018) use a schedule of lines with essentially the same
form, which generalizes the Garroway & de Laiglesia (2012) proposal for developing countries
to allow a positive intercept, thus making it weakly relative.

An alternative approach is found in Foster (1998), who proposed using the geometric
mean of an absolute line and a strongly relative line. This accords nicely with my estimated

elasticity of 0.5 based on national lines with country fixed effects (Section 3). However, that is

30" Note that this property does not depend on whether the line is anchored to the mean or the median; the ratio of the
median to the mean is constant in an inequality-neutral growth process. However, objections to the use of the
median have been identified by de Mesnard (2007) and Kampke (2010).

31 See, for example, the UNDP (2005, Box 3) and Easton (2002).
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an average elasticity for developing countries. As we have seen, the elasticity tends to rise as
mean income rises (Section 3). The fact that the Kakwani proposal allows the elasticity to vary,
and to go toward unity at high incomes, is more appealing when looking for an encompassing
schedule of global lines consistent with the data on national lines. So the following discussion
will take (4) as the starting point.

A problem arises in (6) when m < z4, as the implied line is then lower than z4. We
cannot rule out m < z4; indeed, the data used by Ravallion & Chen (2019) indicate that this is
the case for 11% of non-OECD countries. A schedule of hybrid “absolute plus relative” (A+R)
lines that avoids all the aforementioned problems is the piece-wise linear form:

zATR = max(z4, a + pm) = z4 + max(a + fm — z4,0) (a = 0) (7)
(Note that the A+R line can never be below the absolute line.) This is the formula used by
Ravallion & Chen (2011, 2013). An antecedent is found in Atkinson & Bourguignon (2001) (and
Atkinson, 2019). However, there is an important difference. The Atkinson & Bourguignon lines
are the special case of (7) in which one sets a = 0, i.e., they are strongly relative above some
critical level of income (z# /). Then the aforementioned objections to strongly relative lines
return. What (7) gives us instead is a straightforward generalization of the Atkinson &
Bourguignon (2001) proposal by adding a parameter, a, which can be interpreted as the lower
bound to social-inclusion needs.

Empirical implementation: We saw in Section 4 that the World Bank’s “absolute” lines
have been set according to the national lines found in poor countries. International relative
poverty lines have also been anchored to national lines, but now the focus is on how they vary
with average income across countries, as discussed in Section 3. That is the approach followed
here, in keeping with a strand of the literature.®

However, it is acknowledged that there s uncertainty about whether any differences in the
latent reference levels of welfare are statistically ignorable (as noted in Section 3). Richer
countries may tend to use more generous reference welfare levels for defining poverty. Then the
true welfare-consistent poverty measure will be bounded below by z4 and above by z4*®
(Ravallion & Chen, 2011, 2019). This is less of a concern if one follows the approach of

Atkinson & Bourguignon (2001), for then one interprets the (predicted) national lines as

32 Including Chen & Ravallion (2001, 2011, 2013), Atkinson & Bourguignon (2001), Jolliffe & Prydz (2017) and
Atkinson (2019).
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reflecting the costs of social inclusion in different countries, with the absolute line interpreted as
being required for the subsistence capability. By this interpretation, social inclusion requires that
one lives above the reference level of welfare in the country of residence. Then we can interpret
the gradient w.r.t. the comparison income as including any effect on that reference level of
welfare.

For the absolute lines (z# in (7)), | shall use the World Bank’s $1.90 a day line in 2011
prices. Following past literature, the schedule of weakly-relative lines is calibrated to national
lines. The data on national poverty lines suggest that the rank-weighted mean is the relevant
comparison income, with lowest weight given to the richest (Ravallion & Chen, 2019). This

implies that a Gini-discounted mean is called for, i.e., m; = (1 — G;)m; where G; is the Gini

index for country j. On calibrating to the dataset of national lines in Figure 1, one obtains the
following schedule of A+R lines:
z*R = max[$1.90,$0.90 + 0.7(1 — G;)m;]
= $1.90 + max[0.7(1 — G;)m; — $1.00, 0] (8)
Thus, a person is not “poor” globally if she is neither absolutely poor (relative to z4) nor poor by
the expected standard for the country she lives in.

Figure 3 implements the measures on a global basis, drawing on 1,500 household surveys
for 150 countries over 1990-2013. For both the absolute and A+R measures, the percentage of
the world’s population living in poverty has fallen over time. The trend rate of decline for the
A+R measures is 0.7 percentage points per year (a regression coefficient on the year of -0.688;
s..=0.028). The corresponding trend for the absolute measures is one percentage point per year
(-1.055; s.6.=0.043). If this is maintained then the poverty rate for the $1.90 line will reach zero
by 2025. However, as we will see in the next subsection, when one focuses instead on the “view
from the bottom” it appears very unlikely that the world will maintain the same trend rate of
decline as the poverty rate gets closer to zero.

The fall in the global poverty rate as judged by the hybrid A+R lines is due to falling
absolute poverty counts. Indeed, the proportion who are relatively poor but not absolutely poor—
the gap between the poverty rates for the absolute and A+R lines—has risen over time, with a
trend rate of increase of about 0.4 percentage points per year (0.367; s.e.=0.025). In 1990, 1.85
billion people (35% of the world’s population) lived below the $1.90 line, and a further 700
million (13%) lived in relative but not absolute poverty, i.e., they were poor by typical standards
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of the country they live in but not globally poor by the $1.90 standard. By 2013, the count for the
absolute standard had fallen to 770 million (11% of the world’s population), while that for the
A+R had fallen, but by much less, to 2.3 billion (32%). The count of those who are not poor by
the $1.90 line but still poor by a line typical of their country of residence has more than doubled,
from 0.7 billion to 1.5 billion.

Figure 4 provides the global count of the number of people living below the A+R
lines. The count of the “absolutely poor in developing world” is the number of people living
below the $1.90 line, while the count of “relatively poor in developing world” is the number
between that line and the A+R lines in the developing world. The counts for “high-income
countries” are for the A+R lines and are those almost entirely living in relative poverty.

We see that the falling global count of the poor by the $1.90 line has come with a similar
increase in the numbers of people in the developing world who are not poor by this measure but
live below the A+R lines. Slightly less than 80% of those who rise above the absolute line end
up living between the two—no longer poor by the global absolute line but still poor by standards
typical of the country they live in.

Whether one focuses on “absolute only” poverty or A+R poverty, the incidence of poverty
is appreciably higher in the developing world than in the advanced countries (as a whole). Over
90% of the poor by the A+R line are found in the developing world, which is home to virtually all
of those who are poor by the lower line. Side-by-side with the falling numbers of absolutely poor
in the developing world, we find that there have been rising numbers of people who are still poor

by the standards typical of the country they live in.

6. Conclusions

The paper has argued that global poverty measures should be anchored to a common
concept of economic welfare based on two key functionings, namely nutritional status and social
inclusion. International poverty lines are interpreted as money metrics of that concept of welfare.
Nutritional status alone cannot be considered a sufficient statistic, including for poor people. The
minimum cost of a given nutritional status is a questionable guide when (as is evidently the case)
people do not maximize their caloric intakes subject to their income and the prices faced.
Concerns about relative deprivation and social inclusion also have a legitimate place in poverty

analysis, including in poor countries.
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Existing approaches to setting international lines for measuring “absolute poverty” are
plainly inadequate if economic welfare depends (in part) on relative income in the society in
which they live and/or there are higher costs of social inclusion in richer countries—costs that
are unlikely to be captured fully by the usual PPP deflators. Current approaches to measuring
“relative poverty” are also inadequate under the assumption that economic welfare depends on
own income at given relative income. Assuming that both own income and relative income
matter, the elasticity of the poverty line to the mean should be positive but less than unity, which
rules out both the absolute and (strongly) relative approaches found in practice. A hybrid
approach combining absolute and weakly-relative measures is called for to reflect both
subsistence and social inclusion. By the proposed approach a person is poor if she is either below
the common global standard or living below the poverty line one would expect given the average
income in the country of residence. This gives us truly global poverty measures—that span
countries at all levels of development.

The paper has provided illustrative calculations. Progress in reducing global poverty is
evident for both the absolute and “absolute + relative” lines, though with rising counts of those
who are relatively poor, but no longer absolutely poor. There are very few people in the rich
world, and even in many middle-income countries, who are poor by absolute standards typical of
the poorest countries. Nonetheless, they are still poor by the standards of what “poverty” means

in their own country.
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Figure 1: Poverty lines across countries
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Figure 3: Global absolute and relative poverty measures
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Figure 4: Components of global poverty count for the A+R lines
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