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1. Introduction 

 There is now ample support for the view that people are concerned about their relative 

incomes. Sociology and social psychology have long emphasized the relevance to defining 

poverty of concerns about shame, stigma and social exclusion.1 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, as in (for example) Luttmer (2005) and Knight et al. 

(2009).2 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). 

Economic theory has also provided a rationale for why relative income matters; for example, 

Rayo and Becker (2007) show that the welfare relevance of relative position can emerge as a 

response to the constraints faced in making choices (notably the difficulty in distinguishing close 

options and the boundedness of happiness). Furthermore, the literature suggests that poor people 

also care about relative incomes.3  

In this light, how should we measure global poverty?  An appealing guiding principle 

requires that poverty lines should be welfare-consistent, meaning that they are money metrics of 

some reasonable concept of welfare. As Sen (1983, p.168) puts it “…an absolute approach in the 

space of capabilities translates into a relative approach in the space of commodities.”4 Whether 

the absolute standard is an index of “utility” or an index of “capabilities” may be important for 

implementation, but the first-order issue is to demand welfare consistency in some defensible 

sense when measuring global poverty, i.e., those we judge to be equally well off are all either 

                                                           
1  Important early contributions were made by Davis (1959) and Runciman (1966). In the context of understanding 

poverty, see (inter alia) Abel-Smith and Townsend (1966), Townsend (1979) and Walker (2014). 
2  Surveys of this literature can be found in Frey and Stutzer (2002), Senik (2005) and Clark et al. (2008). 
3  Anthropologists have long described behaviors consistent with this idea; 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 and Duflo (2008) document expenditures on celebrations and festivals by very poor people in 

surveys for a number of countries. Ravallion and Lokshin (2010) find that the poorest within a (very) poor country 

(Malawi) put low weight on relative position but this matters more to better-off strata. There is also evidence of 

adverse effects of relative position on health behaviors (Balsa et al., 2014). Smith et al. (2012) provide a review of 

many studies showing behavioral responses to relative deprivation. 
4  Sen was commenting on the sociological approach to measuring poverty in Britain taken by Townsend (1979).  
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“poor” or “not-poor.” The international poverty line for a given country can then be defined as 

the money needed to achieve a globally common level of welfare.5   

If individual welfare depends on both own income and relative income then differences 

over time and space in the comparison group’s level of living will require adjustments to any 

welfare-consistent monetary poverty line. In principle, the relative comparison might be upwards 

or downwards; in the former case, one is deemed to be relatively deprived if one is poorer than 

the average for some comparison group, while in the latter case one may be gratified in knowing 

that one is better off than that group. But the key point is that the income-poverty line becomes 

relative—specific to circumstances at each date and place.  

This perspective immediately casts doubt on some of the prevailing stylized facts about 

poverty in the world. There is evidence that the incidence of absolute poverty—judged by a wide 

range of fixed real-income thresholds—is declining in the developing world, as shown in Chen 

and Ravallion (2004, 2010, 2013). Economic growth has played an important role, but it is less 

clear that this is also true when one takes account of relative income; indeed, the Easterlin 

paradox suggests otherwise. Is poverty also falling in growing economies when a welfare-

consistent allowance is made for relative incomes? Similarly, it is widely believed that poverty is 

a much greater problem in the developing world than in today’s rich world. Some observers have 

even been tempted to claim that there is really little difference between rich and poor countries in 

the personal experience of “poverty” once one takes account of the social effects on welfare.6 Is 

that still true when one allows for relative poverty?  

There are already measures in the literature that we might consider turning to in 

addressing these questions. Explicitly relative poverty lines appear to have been first proposed by 

Fuchs (1967) who argued that poverty lines for the US should be set at 50% of the current 

median. While not adopted officially in the US, a version of the Fuchs proposal has become the 

most common official method of measuring poverty in the OECD and Eurostat, and is used by 

many national governments in the OECD (though 60% of the median is more common than 

                                                           
5 The definition of the poverty line as the point on the consumer’s expenditure function corresponding to a reference 

level of utility needed to not be poor appears to have originated in Blackorby and Donaldson (1987). For further 

discussion see Ravallion (2016a, Chapter 5). 
6 For example, with reference to case studies (mainly using qualitative methods) in China, India, Norway, Pakistan, 

the Republic of Korea, Uganda and the United Kingdom, Walker (2014, p.14) claims that “…while material 

circumstances vary enormously across the case-study countries, poverty feels very similar in all settings; people 

simply cannot afford to live up to their own expectations and those of others.” 
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50%).7 The UN’s Sustainable Development Goals also include monitoring the proportion of the 

population living below 50% of the median. Others have argued instead for using a fixed 

proportion of the mean rather than the median, and this too has been applied at country level, 

including in the UK.8 Advocates of such relative poverty lines have often argued that the 

absolute lines do not keep up with evolving standards for defining poverty in growing 

economies. For example, Fuchs (1967, p.89) argued that “.. all so-called ‘minimum’ or 

‘subsistence’ budgets are based on contemporary standards which will soon be out of date.”  

Similar criticisms of the US official poverty lines have been made by Citro and Michael (1995) 

(in an expert committee report for the National Academy of Sciences) and Blank (2008), among 

others.  

There is, however, a long-standing concern with the Fuchs proposal (and its variants as 

used by Eurostat and the OECD), stemming from the fact that the monetary line then has an 

elasticity of unity with respect to the median. This is dubbed a “strongly relative” poverty line by 

Ravallion and Chen (2011) who point out that (for a broad class of poverty measures) this 

violates an intuitively appealing axiom, namely that if all incomes increase (decrease) by the 

same proportion then an aggregate poverty measure must fall (rise); strongly relative measures 

turn out to have similar properties in practice to standard inequality measures.9 This concern is 

probably the main reason why the Fuchs proposal has had very few followers in the developing 

world (or in the US). By contrast, what Ravallion and Chen call “weakly relative” lines also 

entail that the line rises with the mean or median, but with an elasticity less than unity.  

A further issue, which has received little attention in the literature on poverty 

measurement, is what the comparison income should be. The literature on relative poverty has 

almost universally taken the comparison income to be either the (equally-weighted) mean or the 

median, although there has been some debate about which is better.10 Accepting that relative 

                                                           
7 Examples and discussions can be found in Fuchs (1967), Smeeding et al. (1990), Blackburn (1994), Atkinson 

(1998), Eurostat (2005), Nolan (2007) and OECD (2008, Chapter 5). In the context of developing countries, also see 

Atkinson and Bourguignon (2001) and Garroway and de Laiglesia (2012). 
8 See, for example, Drewnowski (1977), Duclos and Makdissi (2004), and de Mesnard (2007). The UK has used the 

mean in official poverty measures (Atkinson, 1998). 
9 A more formal discussion and evidence can be found in Ravallion (2016a, Chapter 8). 
10 Advocates of the median have argued that it is robust to measurement errors at the top and bottom while 

advocates of the mean have argued that using the same proportion of the median as the poverty line underestimates 

poverty (although there is no obvious reason why one would have to use the same proportion). A more sophisticated 

critique of the use of the median by de Mesnard (2007) points to some paradoxical theoretical results in poverty 

measurement that are avoided using the mean as the comparison income level.  

https://unstats.un.org/sdgs/
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comparisons are welfare-relevant does not, however, imply that the national average is the 

relevant comparator for global poverty measurement. Naturally there is heterogeneity in 

comparison groups. Research in sociology and social psychology has emphasized the role of 

comparisons with “similar others,” also called “in-group members” as distinct from the “out-

group” who are not relevant comparators (Davis, 1959). It is hardly obvious that the overall 

mean (or median) of the country of residence adequately characterizes the “in-group.” 

Depending on how that group is specified (neighbors, friends, school cohort, or co-workers) one 

can clearly obtain quite complex formulations for a country-level measure of relative poverty. 

When measuring national poverty, the literature has subsumed this complexity into a single 

national metric.  That is a seemingly reasonable simplification for the purpose of measuring 

poverty at the national level. But the key question is still begging: what is the relevant summary 

statistic for the national comparison income?   

This paper revisits the conceptual basis of global poverty measurement and proposes new 

measures that unify the (very different) approaches taken in the past, notably between developed 

and developing countries.  Our theoretical starting point is the assumption that welfare depends 

on both “own-income” and relative income, defined as the ratio of own-income to a country-

specific comparison income. This provides a welfare-economic explanation for why we see 

higher real poverty lines in richer countries. We recognize, however, that there is a deep 

identification problem in using national lines to identify international relative lines, as has been 

done in the literature following Atkinson and Bourguignon (2001).11 The problem is that the 

properties of the observed national poverty lines are consistent with two rival hypotheses, with 

very different implications for deriving international lines. It is one thing to believe that national 

lines reflect relative comparisons, but quite another to claim that they reveal the local costs of a 

globally common level of welfare (even when augmented to allow for measurement error and 

random idiosyncratic factors). That must be judged a strong assumption. The alternative 

interpretation is that richer countries adopt more generous reference welfare levels for defining 

poverty. This can generate higher lines in richer countries even without relative comparisons. 

Identification of a unique schedule of relative lines from cross-country variation in national lines 

is thus problematic, though this point has not been acknowledged in the literature.   

                                                           
11 See Atkinson and Bourguignon (2001), Chen and Ravallion (2001, 2013), Ravallion and Chen (2011), and Jolliffe 

and Prydz (2017). 
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The paper makes three main contributions. The first is to formalize the aforementioned 

identification problem and so derive empirical bounds on the true global poverty measures so as 

to span the key parameter uncertainty.12 The lower bound is an absolute line, fixed in real terms, 

while the upper bound is a schedule of weakly relative lines that rise with the country-specific 

comparison income consistently with national poverty lines. The welfare-consistent global 

poverty measure lies between these bounds, depending on how much the latent reference welfare 

level for defining poverty at the national level rises with the mean. 

The second contribution concerns how the comparison income should be set, as required 

for the upper bound. Here our main point of departure from past work is that we take account of 

the bearing that inequality has on relativist comparisons. We question the long-standing 

assumption that the comparison income level in relativist comparisons at the country level is the 

median or equally-weighted mean.13 It is well recognized that the mean may be too heavily 

influenced by very high incomes, which are probably less relevant to the relativist comparisons 

that are likely to be made by most people, who know little about how rich the rich are. As 

Duesenberry (1949) recognized, it is probably not relative income that matters but relative 

(observable) consumption. Nor is the median a satisfactory fix.  While concerns about 

measurement errors at the extremes are real, there is still ample information in the data, and it is 

far from obvious that such information should be entirely discounted.14  We argue that a better 

approach is to postulate that, while the relativist comparison may put lower weight on richer 

people, it will never put zero weight on the rich, as is the case with the median.15 We provide a 

simple theoretical formulation that encompasses both upward and downward relative 

comparisons. This provides a new perspective on measuring relative poverty.  

 The third contribution is to provide new data on national poverty lines and survey-based 

distributions of consumption or income to implement the above ideas empirically. Our data on 

national poverty lines suggest that the rank-weighted mean is the relevant comparison income, 

                                                           
12 Chen and Ravallion (2013) note in passing that one might interpret absolute and relative lines as lower and upper 

bounds but they do not discuss the identification problem that motivates this interpretation. 
13 While our focus here is on global poverty, it can also be noted that studies of the effects of relative income on 

subjective welfare have also relied at times on equally-weighted means, as in (for example) Hagenaars and van 

Praag (1985) and Luttmer (2005). 
14 The same point can be made about the use of a fixed proportion of any quantile corresponding to a fixed 

percentile. For example, Citro and Michael (1995) recommend using the 33rd percentile of the distribution of 

consumer spending on food, clothing, shelter and utilities. This idea was adopted in 2011 by the US Census 

Bureau’s Supplementary Poverty Measure, which we return to. 
15 Note that the median is unresponsive to small changes in incomes sufficiently far above (or below) the median.  
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with lowest weight given to the richest. This implies that a Gini-discounted mean is called for in 

setting our upper bound. We implement the new measures for the lower and upper bounds on a 

global basis, including countries at all levels of development. Thus, we provide globally-unified 

measures of poverty, in contrast to past work which has been bifurcated between “rich” and 

“poor” countries, with two distinct literatures. Our estimates draw on 1,500 household surveys 

for 150 countries over 1990-2013. 

The following section discusses our data on national poverty lines and some of their 

properties, as relevant to the rest of the paper. Section 3 reviews the measurement practices 

found in the literature. The paper’s main contributions are found in Sections 4-6. Section 4 

outlines our theoretical approach to measuring relative poverty. In accounting for how national 

poverty lines vary across countries, we then show in Section 5 that a weakly-relative poverty 

measure using a Gini-discounted mean dominates both strongly and weakly-relative measures 

using either the ordinary mean or the median. We find that higher inequality calls for a lower 

national comparison mean, but that a higher share of that mean should be passed onto the 

poverty line. The net effect is generally a higher national line than implied by standard (strongly) 

relative measures, most notably in poor countries. Finally, Section 6 provides our new estimates 

of global poverty measures. We find that the aforementioned stylized facts about global 

poverty—that it is falling and that poverty is a greater problem in the developing world—are 

robust to taking relative income seriously. Some new insights also emerge, including that the rich 

world is making far less progress against poverty. Section 7 concludes. 

2. National poverty lines 

National poverty lines have long provided the data used in setting global lines. In 

assessing poverty globally, the World Bank has argued that one should use a line with constant 

purchasing power, as best can be determined, and that it should be set at a level that is reasonably 

representative of low-income countries (World Bank, 1990; Ravallion et al., 1991). Two people 

with the same real consumption are treated the same way no matter where they live. Ravallion et 

al. (2009) compiled a sample of national lines, including 75 observations for developing 

countries. On this basis, they set a line of $1.25 at 2005 PPP, which became the new 

international line for the World Bank. This was the mean poverty line of the poorest 15 countries 

in terms of consumption per capita. On allowing for the rates of price inflation in the set of 
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national poverty lines used in deriving the $1.25 international line, Ferreira et al. (2016) updated 

the $1.25 line to $1.90 a day at 2011 PPP.  While there has been some debate about the $1.90 

line (see, for example, Klasen et al., 2016), it has since become widely accepted in the 

development community, as exemplified by its adoption in the UN’s Sustainable Development 

Goals. 

National lines have also been used to set international relative poverty lines (Atkinson 

and Bourguignon, 2001; Chen and Ravallion, 2001, 2011, 2013; Jolliffe and Prydz, 2017). While 

for a number of the OECD countries the national lines are directly proportional to the mean or 

median, that is not true of most countries in the world. The methods of setting poverty lines vary, 

with numerous free parameters, including nutritional requirements, the composition of the food 

bundles and the allowances made for non-food spending. Through their parameterization at the 

country level, national lines can be interpreted as social subjective lines that reflect prevailing 

concepts of what “poverty” means in each country.16  It is then reasonable to expect that the 

variation in national lines across countries reflects differences in the comparison income.   

We have compiled a new data set of 145 national poverty lines. (A Statistical Annex is 

available describing the data sources.) This has entailed an extra 47 developing (non-OECD) 

countries on top of those used by Ravallion et al. (2009) as well as 24 OECD countries (not 

included in Ravallion et al., 2009).17 For the developing countries, these are official national 

poverty lines or (when these could not be found) they are the lines set by the World Bank, as part 

of its analytic work at country level.  For the US we have used the official poverty line. For the 

rest of the OECD countries we have used 60% of the per-capita median, though we also test 

sensitivity to using 50% of the median. Both the poverty lines and consumption levels are 

converted to per capita $US values using the PPP exchange rates for consumption from the 2011 

ICP (World Bank, 2015).18 The survey dates range from 2004 to 2012, with a median of 2011. 

                                                           
16 The social subjective line is the level of income below which people in a specific social context tend to judge 

themselves as “poor” but above which they tend to see themselves as not poor. For further discussion and references 

see Ravallion (2016a, Chapter 4).  
17  Some countries also have national cut-off lines for means-tested social assistance. These are not strictly poverty 

lines so we chose not to include them. 
18  All poverty lines are for specific years (often tied to specific survey dates) and consumption data are for that year 

or as close as possible; both poverty lines and consumption were then converted to 2011 prices using the country’s 

consumer price index (or the most appropriate index available), and then converted to PPP $’s using the 2011 PPP 

for consumption. When poverty lines are quoted as “per equivalent adult” (mainly OECD) we have re-scaled to “per 

capita” units by multiplying by the ratio of mean equivalent adults per household to mean household size.  
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Figure 1 gives density functions for the poverty lines, survey means and medians. The 

skewness evident in Figure 1 is as one would expect. The poverty lines are skewed further to the 

right than the medians, which are skewed further than the means. The range in national poverty 

lines is large, from $0.69 to $36 per day. The overall mean line is $7.82 per person per day 

(s.e.=$0.68; n=146). (For the non-OECD countries, the mean is $4.71 ($0.32; n=122).) The 

median is $4.38 and the mode is $3. While the World Bank’s $1.90 line is well below the mode, 

it is clearly in a fairly dense part of the distribution (Figure 1). If we construct a band around the 

Bank’s $1.90 line of (say) $1.80-$2.00 we find four countries (with their poverty lines): India 

($1.82), Indonesia ($1.88), Ethiopia ($1.99) and Nepal ($2.00). The World Bank’s international 

line is approximately Indonesia’s line. China’s national line is slightly above this group, at $2.29. 

Recall that the Bank’s $1.90 line is an update to 2011 prices of the $1.25 line proposed 

by Ravallion et al. (2009). In our new data set the mean poverty line of the poorest 15 countries 

in terms of the survey mean is $1.67 at 2011 PPP, slightly below the Bank’s line. But one would 

not want to make too much of this difference. The $1.90 line is the mean for a somewhat larger 

group of countries, which could be considered justified by the fact that we have a larger data set 

of national lines than used by Ravallion et al. (2009). If one focuses instead on the poorest 25 

(about the same proportion of the 122 non-OECD countries) then the mean national line is $1.91, 

almost exactly the Bank’s 2011 line.  

We do not, of course, have national lines for all country-year combinations; indeed, our 

145 national lines account for only 10% of the number of estimates we will require of national 

poverty measures by date. So predicted values are needed to obtain a complete set of lines for 

our upper bound. In past work the (equally-weighted) mean has been the main predictor.  

We will introduce a more general formulation of the comparison income later, but for the 

present descriptive purpose we also focus on the relationship between the national lines and the 

survey mean. Figure 2(a) plots the data for the full sample (including OECD).19 Figure 2(b) gives 

the lines for the non-OECD countries but using instead a log scale for the mean to avoid the 

bunching up at low levels evident in Figure 2(a). Most countries are also identified. Of course, 

there are comparability problems and measurement errors in the national lines. But the pattern is 

clear: national lines tend to rise with the overall mean.  For example, while the mean for the 

                                                           
19 These are mostly consumption means for developing countries, and mostly income means for OECD countries. 

However, this does not make any difference in the relationship (on adding a control variable for the type of survey). 
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poorest 15 countries is $1.67, for the richest 15 it is 20 times higher at $27 a day. The slope of 

the regression line is 0.485 (White s.e.=0.020).20 The overall elasticity (using a log-log 

regression) is 0.863 (s.e.=0.027). (If we use the median instead of the mean, the slope is 0.564 

(0.017) and the elasticity is 0.816 (0.026).) It is also notable that there is little sign of a “flat” 

segment at low means; the relationship is positive from the lower bound.  

It might be argued that the true causal relationship is not as strong as Figure 2 suggests. 

Three concerns can be noted. First, the fact that some of the national lines are strongly relative 

lines is likely to be biasing the relationship. However, the relationship is still evident if one drops 

the OECD countries, though the slope falls slightly, to 0.454 (s.e.=0.039) while the elasticity 

falls to 0.773 (0.044). (Using the median instead for the non-OECD countries, the slope is 0.559 

(0.042) and the elasticity is 0.740 (0.040).)  

Second, a bias due to correlated measurement errors in the mean and poverty line might 

remain given that the national lines for developing countries are often calibrated to survey data  

(though the direction of bias is ambiguous in theory, noting that there is also the usual 

attenuation bias). For example, one method of setting national poverty lines identifies the 

poverty line as the total consumption expenditure level at which pre-determined food energy 

requirements are met in expectation.21 Then, for fixed requirements, over (under) estimation of 

total expenditure will lead to an over (under) estimation of the poverty line. This is also likely 

using food Engel curves to set the non-food component of the poverty line. Acknowledging this 

concern, as a further check we used per capita private consumption expenditure (PCE) from the 

national accounts as the instrumental variable (IV) for the survey mean, under the assumption 

that the measurement errors in these two data sources are uncorrelated. That assumption can be 

questioned, although it should be noted that the national accounts in most developing countries 

are not calibrated to household surveys. (Consumption is generally derived as a residual after 

subtracting recorded sources of domestic absorption at the commodity level.) The IV estimate of 

the slope is 0.471 (0.026) for the full sample and 0.425 (0.043) for the non-OECD sub-sample. 

Using log PCE as the IV the estimated elasticity is 0.844 (0.030) and 0.744 (0.051) for the non-

OECD sample. So (again) this does not suggest there is anything but a small bias in the 

relationship seen in the raw data in Figure 2. 

                                                           
20 All standard errors of regression coefficients in this paper are corrected for a general form of heteroscedasticity 

using White’s (1980) method.  
21 For a review of the methods used to set national poverty lines see Ravallion (2012). 
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Third, there may be omitted country effects correlated with mean income. An alternative 

method of deriving national poverty lines is to find the lines that are implicit in data on the 

poverty rate. Using fitted distributions, Jolliffe and Prydz (2016) estimate over 600 national 

poverty lines this way, as implicit in national poverty measures from the World Bank’s World 

Development Indicators (such as World Bank, 2013).22 The advantage of this method is that it 

generates multiple lines for each country, so we can add country fixed effects. Ravallion (2016b, 

Appendix) estimates the elasticity of the poverty line to the mean allowing for country effects 

and finds an OLS elasticity of 0.52 (s.e.=0.04; n=598). Without the country effects, the elasticity 

is 0.74 (0.01; n=609). So the elasticity is lower when we allow country effects, but it remains 

positive and statistically significant. However, it should be noted that the aforementioned issue 

of correlated measurement errors is likely to be a greater concern for these implicit poverty lines, 

as argued by Ravallion (2016b).  

Notice that the US is an outlier in Figure 2(a). The official poverty line for the US was 

$15.62 per person per day in 2011 (for two adults and two children). This is well below the line 

one would expect for a country with the US mean. Indeed, the US line is more typical of 

countries with about half the US mean (around the values expected in developing countries with 

the highest means). As noted, the US has been an exception to the otherwise common usage of 

strongly relative poverty measures in rich countries. Instead, the official US line (set by 

Orshansky, 1965) has only been adjusted for inflation over time, such that it has fallen relative to 

the mean and median. This has been a source of concern in the literature on poverty in the US, 

which has generally taken the view that the US line should have risen in real terms to better 

reflect rising overall living standards.23 Proposed revisions to the official US line have met 

political resistance stemming from the fact that certain public spending allocations across 

programs and states depend in part on the official poverty rates (Blank, 2008). (Such political 

resistance to updating poverty lines is clearly not unique to the US.)   

It remains that, over the longer term, poverty has clearly been relative in the US. While 

the official US poverty line has been held fixed in real terms since the mid-1960s, if one goes 

back to the literature on poverty measures for the US in the early 20th century one finds much 

                                                           
22 Letting (.)itF  denote the fitted cumulative distribution function for country i at date t and the observed headcount 

index as itH , the implicit poverty line is )(1

itit HF 
. 

23 See the discussions in Citro and Michael (1995) and Blank (2008). 
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lower real lines—indeed, a (non-official) line that is roughly comparable with prevailing poverty 

lines today in the world’s poorest countries.24 A new “supplementary” poverty line was 

introduced by the US Census Bureau in 2011 that explicitly acknowledges the relevance of 

relative poverty in the US (Short, 2012). The next section will return to this new measure.  

It is probably no surprise to readers that we see higher real lines in richer countries as 

evident in Figure 2. In identifying who is considered “poor” within its borders, a rich country 

tends to use a more generous allowance—just as one finds in survey data on individual 

perceptions of poverty.25 The food bundles are almost always anchored to stipulated nutritional 

requirements, although these vary, with higher mean requirements in places and times with better 

nourished populations and often with higher activity levels. The food menus identified in 

practice for attaining given requirements also vary greatly, and are typically more generous (such 

as with larger allowances for protein and more diversified diets) in less poor places. Past research 

has also found that a large share of the mean-income gradient in national poverty lines is due to 

more generous allowances for non-food needs in richer countries (Ravallion et al., 2009). 

However, these observations can be interpreted in two very different ways: either a line with 

higher purchasing power is needed to attain the same level of welfare in a rich country as a poor 

one, or richer countries use a higher welfare threshold in defining poverty.     

It is also notable that there is a positive intercept in Figure 2. This pattern seems 

intuitively plausible, as it is unlikely that the poverty lines used by countries could fall to zero in 

the limit as mean consumption falls to its lowest level. Using the non-OECD sample, the 

predicted poverty line based on a linear projection is $0.96 (s.e. = $0.25) for the country with the 

lowest mean, which is $0.76, for the Democratic Republic of Congo (DRC). The DRC has an 

unusually low mean (Figure 2(b)). If one uses the country with the next lowest mean, 

Madagascar, with a mean of $1.45, the predicted poverty line is $1.28. 

So these data are more suggestive of weakly-relative lines, with an elasticity less than 

unity, but rising with the mean; using the linear projection for non-OECD countries, at the lowest 

mean consumption the elasticity is 0.36 (s.e.=0.12) while it approaches unity in high-income 

                                                           
24 While the US did not have an official poverty line 100 years ago, the most credible and widely-cited estimate at 

the time by Hunter (1904) was only a small fraction of the current official line; indeed, the Hunter line appears to be 

close to the “$1 a day” international line (Ravallion, 2016a, Chapter 1). Kilpatrick (1973) found evidence that the 

mean subjective poverty line in the US (based on survey data) rose over time with average income with an elasticity 

of around 0.6. Also see the discussion in Blank (2008). 
25 For a survey of the literature see Ravallion (2016a, Part 2).  



13 
 

countries.  Naturally then, as the mean rises, the ratio of the poverty line to the mean tends to 

fall, as can be seen in Figure 3 (using a log scale for the mean, to make the graph easier to read). 

The poverty lines tend to be roughly equal to the mean among the lowest-income countries 

(Figure 2(a)). Thus, for the poorest countries (lowest mean), a very high proportion of the 

population would live at or near the national line even with no inequality.   

3.  Relative poverty lines in past practice 

As discussed in the introduction, our key guiding premise in formulating global poverty 

measures is that the required international comparisons of welfare must be anchored to a 

defensible and common concept of individual welfare. To the extent feasible with the data 

available, everyone’s poverty status must be judged by a consistent welfare concept. We can dub 

this “welfare consistency.” 

From this perspective, all current practices are questionable. The welfare relevance of 

relative income implies that absolute lines in the income space do not correspond to a common 

level of welfare. While national poverty lines are rarely revised quickly—there is clearly 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 (including in the US as we have noted) and in 

recent times in growing developing countries including China, India, Indonesia and Vietnam.26  

Strongly-relative lines: The most common approach to measuring relative poverty is 

exemplified by the relative poverty measures which compare each household’s observed 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 poverty line can be written in the generic form:  

)(. zpykz           (1) 

Here z is the poverty line, k is a constant, (.)y  is the quantile function (inverse of the cumulative 

distribution function, which is assumed to be continuous and monotonic increasing) and zp  is a 

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

proposal, 5.0 zpk , although other parameter values have been used since, as noted.  

                                                           
26  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 and Prydz 

(2016) point to other examples of developing countries that have increased the real value of their national lines.  
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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). The SPM determines the poverty line by the quantile of the 

33rd percentile of the distribution of a subset of consumption spending deemed to be “essential” 

(comprising food, clothing, shelter and utilities).27  Thus the SPM sets k=1.2 and 33.0zp  in 

equation (1). However, it remains unclear why )( zpy  is a plausible comparison income for any 

fixed zp  (whether 0.5 or 0.33). In the case of the SPM it is also unclear why relative 

comparisons would only apply to “essential” goods. One can surely expect feelings of relative 

deprivation to respond as much to a lack of “non-essential” goods. 

A further concern arises when the poverty line is set at a constant proportion of the mean 

or median, namely 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 the mean or median.28 Seemingly perverse poverty comparisons have been found using 

strongly relative measures.29  

The relevance of strongly relative measures to developing countries is especially 

questionable. 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 a very low $0.64 a day, which is 

somewhere around a survival level (Lindgren, 2015; Ravallion, 2016b). The value for the 

country with the lowest mean would be only $0.38 per day, which is almost certainly not enough 

for survival beyond a short time. Similarly, the Garroway and de Laiglesia (2012) relative line, 

set at 50% of the current median in each country, gives lines that are well below the lines typical 

of even low-income countries and even below likely biological minima (Ravallion, 2016b).  

In short, strongly relative measures almost certainly understate the social inclusion needs 

of globally poor people and have a seemingly perverse implication for how these measures 

                                                           
27  This follows the recommendation of a National Academy of Sciences Commission (Citro and Michael, 1995). 
28  Note that this property does not depend on whether the line is anchored to the mean or the median, given that the 

ratio of the median to the mean is constant in an inequality-neutral growth process. However, the choice between the 

mean and median can matter in other respects and objections to the use of the median have been identified by de 

Mesnard (2007) and Kampke (2010). We do not discuss these issues here. 
29  See, for example, the UNDP (2005, Box 3) and Easton (2002). 
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respond to economic growth and contraction. There is a quick fix for these problems, namely to 

add a positive intercept to (1). But this brings its own problems as we will see next. 

Weakly-relative lines: Kakwani (1986) proposed a poverty line of the form:  

)( 00 zmzz            (2) 

where 0z  is the absolute line, which is taken to be given, m is the overall mean or median and   

is a parameter.  If 10    then the elasticity of the Kakwani poverty line w.r.t. m is positive 

but strictly less than unity; the limit is unity as m goes to infinity.  Chakravarty et al. (2015) 

provide an axiomatic derivation for a line of the form in (2). Jolliffe and Prydz (2017) use a 

schedule of lines with the same form, which generalizes the Garroway and de Laiglesia (2012) 

proposal for developing countries to allow a positive intercept, thus making it weakly relative.  

There are two concerns with (2). The first arises when we take it to data on national 

poverty, which are either absolute or strongly relative. Yet (2) is not a hybrid of absolute and 

relative lines. That would require an extra parameter, to deliver wkmzwz  0)1(  for 

10  w  and 10  k , where km is the strongly relative line with weight w. Working from this 

modification, we can fix 0z  exogenously and back out estimates of w and k from the data when 

valid solutions exist. Setting 90.1$0 z , the data in Figure 2(a) yield 791.0ˆ w  (s.e.=0.122) and 

612.0ˆ k (0.075). (One might also expect these parameters to vary; if one drops the OECD 

countries one finds that 675.0ˆ w  (s.e.=0.143) and 673.0ˆ k (0.095).)  However, valid solutions 

do not exist using the median as the comparison income, which would require values of 1k .30 

So an internally consistent schedule of poverty lines linear in the median cannot be derived from 

these data when one uses the World Bank’s absolute line of $1.90 a day.  

A second concern arises when 0zm  , as the poverty line implied by (2) is then lower 

than 0z , which is a logical contradiction. And we cannot rule out the possibility that 0zm  . 

Indeed, we will see in section 5 that fitting the linear schedule in (1) to our data on national lines 

yields predicted lines for the poorest countries that are well below 90.1$0 z  (at 2011 PPP). 

                                                           
30 Using the median one obtains an unconstrained 008.1ˆ k (0.144) on the full sample and 021.1ˆ k (0.175) on the 

non-OECD sample. 
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The problem is more common using the median; while our data indicate that only three countries 

have a survey mean less than $1.90 a day, 18 countries have a median less than $1.90.31  

There are other examples of weakly-relative measures in the literature. Foster’s (1998) 

“hybrid line” is the geometric mean of an absolute line and a strongly relative line. While this is 

weakly relative, it has a constant elasticity, which does not seem plausible and is inconsistent 

with how national poverty lines vary across countries (as in Figure 2(a)). From this point of 

view, the hybrid measure proposed by Atkinson and Bourguignon (2001) is more attractive as it 

has an elasticity of zero at low incomes, with the elasticity rising above some point. However, it 

has the undesirable feature that the relative component goes to zero at zero mean. This almost 

certainly understates the costs of social inclusion in poor countries. 

A schedule of weakly-relative lines that avoids the aforementioned problems is the piece-

wise linear form:  

),max( 0 mzz           (3) 

where 0 . By construction, the hybrid line can never be below the absolute line. This is the 

form used by Ravallion and Chen (2011, 2013).32 Following Atkinson and Bourguignon (2001) 

this hybrid line can be thought of as combining a capability for “subsistence” with country-

specific requirements for “social inclusion”. Our formulation in (3) is a generalization of the 

Atkinson-Bourguignon proposal; the generalization is to add a parameter,  , which  can be 

interpreted as the lower bound to social-inclusion needs; the Atkinson-Bourguignon lines are the 

special case with 0 . As we will see below, this generalization is crucial to welfare-economic 

interpretation of global poverty measures. 

 Neither the strongly nor weakly-relative measures described above are globally 

monotonic in own income, meaning that when comparing any two people (wherever they may 

live) the one with the higher income cannot have higher measured poverty. While monotonicity 

holds within countries, it need not hold between them. So it is possible that a person who is 

absolutely poor is deemed less poor than someone who is only relatively poor, as noted by 

Decerf (2017).  However, as we will show in the following section, as soon as one is explicit 

about the welfare-theoretic foundation of the poverty measure this concern vanishes. 

                                                           
31 Using the Jolliffe-Prydz schedule based on (2) but using the median we find in our data set that 15 countries have 

a poverty line less than $1.90.   
32 Other examples can be found in Budlender et al. (2015) and Jolliffe and Prydz (2017) (who also consider the 

piece-wise linear form as an option to the linear form in (2)). 
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All the approaches above—in a literature spanning 50 years—either explicitly or 

implicitly treat the mean or median as the comparison income in setting the relative line. As we 

will argue next, this is questionable if one thinks further about the nature of such comparisons. 

4.  Welfare-consistent relative poverty lines 

The essential idea of “relative comparison” is that individual economic welfare depends 

(at least in part) on how the individual is doing relative to a set of comparators in society. 

Welfare-consistent weakly relative lines at the national level can then be rationalized by 

postulating an individual welfare function for household i in country j of the form:  

)/,( *

ijijijij myyuu          (4) 

where ijy  is the individual’s own consumption and 
*

ijm  is the individual’s comparison income. 

The function u is assumed to be strictly and smoothly increasing in both arguments ( 0yu  and 

0/ 
myu  in obvious notation). If 

*

ijij my   then person i can be said to experience “relative 

deprivation,” while if 
*

ijij my   then she experiences “relative gratification” (interpreting the 

distinction made by Davis, 1959).  

A welfare function such as (4) can be readily used to motivate relative poverty measures. 

In the literature, 
*

ijm is assumed to be either the mean or median consumption or income for the 

country and date of residence. We relax this assumption shortly, but it is of interest to briefly 

work through its implications. If we take the comparison income to be the mean ( jm ), such that 

jij mm *
for all i, then the monetary poverty line, jz , required to attain a fixed level of welfare 

in country j ,  
z

ju , is implicitly defined by: 

z

jjjj umzzu )/,(         (5)  

It is clear then that 𝑦𝑖𝑗 < 𝑧𝑗  implies (and is implied by) 𝑢𝑖𝑗 < 𝑢̅𝑗
𝑧. Notice that jz is welfare-

consistent within countries but not between them. A globally-welfare consistent poverty line can 

be defined as one based on a constant welfare level, 𝑢𝑧  for all j. 

The poverty line defined by (5) will never be strongly relative given that the welfare 

function is strictly increasing in own consumption at given relative consumption. The implicit 
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welfare-consistent line will rise with the mean, with a positive elasticity less than unity. Strongly 

relative lines only emerge as the limiting case in which yu   goes to zero, such that welfare 

depends solely on relative income. (Note that if (4) can be written as )/(~
jijij myuu   then the 

welfare-consistent poverty line takes the form jjj mkz   where )(~ 1 z

jj uuk  .) 

Also notice that globally-consistent poverty measures based on the above formulation 

need not be globally monotonic in 𝑦𝑖𝑗 for those deemed to be poor, as noted in the previous 

section. This is a moot point, however, given that 𝑦𝑖𝑗 is not a valid money-metric of welfare 

when relative income matters.  A more appealing property in this context is monotonicity in the 

individual equivalent income, 𝑦𝑖𝑗
𝑒 , defined implicitly by 𝑢(𝑦𝑖𝑗

𝑒 , 𝑦𝑖𝑗
𝑒 /𝑚̅) = 𝑢(𝑦𝑖𝑗 , 𝑦𝑖𝑗/𝑚𝑗) for some 

globally constant reference mean 𝑚̅.33 This is assured for a broad class of global poverty 

measures.34  

A theoretical model of the comparison income: The question is still begging: Are all 

income levels in society equally important in relative comparisons? The literature in economics 

has said rather little about the appropriate comparison group in discussing relative poverty.35 The 

assumption of an (equally-weighted) mean or the median is almost universal in this literature. 

When forming the comparators for deciding whether a person is relatively deprived one might 

not want to put equal weight on the richest stratum as the poor or middle class. Indeed, 

Duesenberry’s (1949) original formulation of the relative-income hypothesis postulated an un-

equally weighted mean.  

When we allow the weights to vary by level of income, the extent of inequality can 

influence the level of the reference income used for relative comparisons. Suppose that the poor 

and middle class are the more relevant comparators for most people. Higher inequality suggests 

that this reference group is relatively poorer, implying a higher relative income at given own 

income. The use of the median as the reference is one response to the concern that the rich get 

                                                           
33 If we also impose homotheticity, such that 𝑢(𝑦𝑖𝑗 , 𝑦𝑖𝑗/𝑚𝑗) is linear in 𝑦𝑖𝑗, then 𝑦𝑖𝑗

𝑒 /𝑧 = 𝑦𝑖𝑗 /𝑧𝑗 (the “welfare ratio” 

in Blackorby and Donaldson, 1987). We will not require this property for our analysis. 
34  This is the class of measures whereby individual poverty can be defined as 𝑝(𝑦𝑖𝑗

𝑒 ) with 𝑝 = 0 for 𝑦𝑖𝑗
𝑒 ≥ 𝑧 (where 

z is the poverty line corresponding to 𝑚̅) and monotonically decreasing when 𝑦𝑖𝑗
𝑒 < 𝑧 ; the global measure is a 

population-weighted aggregate of this individual measure. This holds for the entire class of additive measures 

characterized by Atkinson (1987).  
35  As noted by Chen (2015). The comparison group has received somewhat more attention in the literature on 

subjective welfare following Clark and Oswald (1996); also see the survey in Clark et al. (2008). 
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too high a weight in the mean. However (as noted), while we might agree that the rich are less 

relevant comparators, it surely cannot be plausible that they are irrelevant as comparators.  

Against this view, it might be argued that relativist comparisons tend to be more “upward 

looking”—that the comparators for the poor are the middle class, and for the latter, the rich. 

Then the argument reverses, with higher inequality requiring a higher poverty line.36  

We propose an approach that encompasses both “downward” and “upward” looking 

relativist comparisons, motivated by the following thought experiment. In keeping with the fact 

that we are measuring poverty at the country level, we follow the literature in postulating a 

common comparison income within a given country, though we acknowledge that this is a strong 

assumption. (In principle our approach could be applied at a more disaggregated sub-national 

level, but that is not the present application.)  To allow for either downward or upward 

comparisons, one can imagine a person making a random draw of a pair of incomes in the 

country of residence, so as to assess how she is doing relative to others.37 Naturally, she focuses 

more on the lower (upper) income if she makes downward (upward) comparisons. More 

generally one can imagine that she picks a comparison point somewhere in the (closed) interval 

between the two incomes, depending on whether the observer tends to look upward or 

downward. To formalize this idea, let ),( ljkjj yy denote the contribution of the (k, l) pair drawn 

in country j to the assessment of the comparison mean for that country. We assume that 

),( ljkjj yy is a point somewhere in the closed interval )],max(),,[min( ljkjljkj yyyy :  

 ),max(),min()1(),( ljkjjljkjjljkjj yyyyyy    where ]1,0[j    (6) 

The thought experiment is repeated for multiple pairs. With a large sample, in a population of 

size jN , one will end up with an unbiased estimate of the comparison mean: 


 


j jN

k

N

l

ljkjj

j

j yy
N

m
1 1

2

* ),(
1

        (7) 

                                                           
36 Note that this is a separate issue to the point noted in the introduction that high inequality may yield a direct 

disutility, thus requiring a higher monetary poverty line in high-inequality settings to assure welfare consistency. 
37 This corresponds to one of the assumptions made by relative deprivation theory in sociology, namely that social 

comparisons are random in the relevant population (Davis, 1959). Alternatively, one might imagine taking random 

draws of single income levels within the population for the purpose of assessing a person’s relative position. 

However, given that social comparisons can either look upwards or downwards, rather than draw a single income it 

would be more informative to imagine drawing a pair to help assess one’s relative position. 
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With some algebraic manipulation, we can re-write this as:38 

  jjjj mGm ])21(1[*         (8) 

where jG  is the Gini coefficient for country j: 

  
 




j jN

k

N

l jj

ljkj

j
mN

yy
G

1 1

22
       (9) 

This formulation for the comparison income encompasses both upward and downward 

relativism, depending on the parameter j . We will say that relative comparisons tend to be 

downward looking if 5.0  and upward looking if 5.0 . If 5.0  then we have the current 

practice in the literature of treating the overall mean as the comparison income. 

A limiting case is of interest both theoretically and (as we will see) empirically, namely 

the case of downward comparisons such that a person’s own income is assessed against the 

smaller of the two sampled incomes in the thought experiment, i.e., 0 . Then we can 

recognize 
*

jm  as the distribution-corrected mean proposed by Sen (1976), jj mG )1(  , though in 

a different context, namely in measuring social welfare.39 In that special case, one can also 

interpret the comparison income as a specific weighted mean. To see how, let incomes be 

ordered as
jNjj yyy  ,...,21 . Then the comparison income can be re-written as:40 

 




jN

i

ij

j

j iy
N

m
1

2

* 2
           (10) 

Unlike the median (or some other quantile for any fixed zp ), all income levels are deemed 

relevant to the relativist comparisons made against 
*

jm , but the weights attached to those 

incomes fall with the rank in the distribution, starting from the poorest.  

We do not assume that 0 , but test this empirically. The upper income in each 

sampled pair may still hold a clue, and at the opposite extreme of 1  the comparison income 

                                                           
38 The derivation uses the fact that  

jjljkj
mNyy 22)( and 2/)()min(

ljkjljkjljkj
yyyyyy  . The 

approximation requires large j
N  to be accurate. 

39  Sen (1976) derives this measure (sometimes known as the Sen-evaluation function) from a set of axioms, the key 

axiom being rank-order weights on incomes in the social welfare function. Yitzhaki (1979) derives the Sen 

evaluation function in a different way, as mean income less the extent of the aggregate relative deprivation.  

40 This uses the fact that 2/)]1([
1

nni
n

i




. Thus the weights add to unity.  
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becomes jj mG )1(  . Then the appropriate rank-weighted mean puts highest weight on the 

richest, and lowest on the poorest.  

We now have a clearer theoretical rationale for the comparison income 
*

jm . The welfare-

consistent poverty line can be written as: 

),( * z

jjj umzz          (11) 

The function z is increasing in both arguments:  
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The corresponding poverty measures are weakly relative in that the elasticity of jz with respect to 

*

jm (equal to its elasticity w.r.t. jm ) is less than unity; specifically: 

  1
1

1

ln

ln
0

**








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jjj

j

j
MRSmm

z
       (12) 

(where myyj uuMRS //  ).  We cannot predict how j  varies with 
*

jm ; the necessary and 

sufficient condition for j  to rise with 
*

jm is that the elasticity of jMRS  w.r.t.  
*

jm  is less than -1.  

Implications for poverty measurement: It is of interest to see how poverty measures 

based on these poverty lines respond to changes in the mean (aggregate growth or contraction) 

and inequality. We can write the poverty measure in the generic form:41  

  ]),,(/[ *

j

z

jjjj LumzmPP   with 0/ 
zmP      (13) 

where jL  is a vector of parameters fully describing the Lorenz curve. When jL is fixed we can 

say that changes in the mean are distribution-neutral. (Of course, we are also interested in what 

happens when jL  varies with growth, which we examine empirically in Section 6.) Holding 
z

ju

and jL constant, we then have (taking log derivatives):  
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41 This holds for all poverty measures that are homogeneous of degree zero in the mean and the poverty line. This is 

a broad class encompassing the additive measures described in Atkinson (1987). 
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As long as the poverty measure is weakly relative ( 1j ), distribution-neutral growth in the 

mean will reduce that measure.  

On the other hand, the partial effect of an increase in the Gini index is theoretically 

ambiguous. This will depend in part on precisely how the Lorenz curve shifts and there are 

infinitely many possibilities. However, it is of interest to consider situations in which (13) can be 

re-written as: 42  

  ]),,(/[ *

j

z

jjjj GumzmPP   with 𝑃𝐺
′ > 0     (15) 

Then we find that (holding jm and 
z

ju constant):43  
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The sign of this expression cannot be determined from the assumptions so far. If 5.0  or 

relative comparisons are upward-looking ( 5.0 ) then poverty will increase with a higher Gini 

index (holding the mean constant). With downward revisions, however, the effect could go either 

way. We will examine this issue empirically in Section 6. 

5.  Identification using national poverty lines 

 In using data on national poverty lines to calibrate welfare-consistent international lines 

one requires a strong identifying assumption, namely that the national lines represent the local 

costs of a common global level of welfare needed to not be considered poor, i.e., that 
zz

j uu   for 

all j in equation (11). While it is plausible that national poverty lines reflect relative comparisons, 

it is hardly evident that the implicit reference level of welfare can be treated as globally constant. 

Of course, one can allow for idiosyncratic factors, including measurement errors, which can be 

swept into a regression error term. But it is a strong assumption that these omitted country-

specific factors are orthogonal to the variables of interest, notably the mean. More plausibly, the 

latent national welfare norm is higher in richer countries.  (One would then see a pattern such as 

in Figure 2 even if there is no welfare effect of relative comparisons.) If the gradient in national 

poverty lines in Figure 2 is entirely due to the effects of differences in the mean on the reference 

                                                           
42 Kakwani (1993) characterizes a class of proportional shifts in Lorenz curves that satisfy this property, although 

this is only one possibility consistent with our assumption.  

43 Note that 𝑃𝐺
′  holds jj

zm /  constant while the following partial log derivative allows jz to vary.  
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welfare level then this would eliminate the need for relative poverty measures, given that on 

ethical grounds one would want to impose a common welfare standard globally. This would only 

require a fixed real line, as is common practice for global poverty measurement. However, given 

that (to some extent) the gradient in national poverty lines also reflects the welfare relevance of 

relative income, a fixed real line will not be welfare consistent.  

This identification problem leads us to propose lower and upper bounds to the true 

welfare-consistent global poverty measure. The true measure lies somewhere between a lower 

bound defined by a global absolute line, fixed in terms of real income, and an upper bound of a 

schedule of relative lines. Note, however, that we are not starting from a piece-wise linear 

poverty line (equation (3)) as the hybrid of absolute and relative lines (as in Atkinson and 

Bourguignon, 2001). Rather we are arguing for upper and lower bounds as a response to a deep 

identification problem in inferring welfare-consistent international poverty lines from data on 

national lines. Since the upper bound cannot be below the lower one, a piece-wise structure is 

generally required.   

Calibrating the bounds: The lower bound will be set by the World Bank’s $1.90 a day 

line, while the upper bound will be determined by the data on national lines in Section 2. In 

identifying the upper bound we begin with the following encompassing specification based on a 

linearization of equation (11) using (8) as the comparison income: 

)1(])21(1[  n,..,=j  mG= z jjjj       (17) 

Here  ,,  are parameters to be estimated and j is an error term that includes 
z

ju . Notice 

that our empirical implementation assumes parameter constancy across countries, including that 

 j for all j. As discussed, for identifying the upper bound we also assume that 

0),( jjj GmE  . Notice that if 0  and 5.0 then (in expectation) we have the strongly-

relative poverty lines found in the literature that are set at a constant proportion of the mean. On 

the other hand, if  𝛼 > 0 (again with 5.0 ) then we have a schedule of weakly-relative lines 

using the equally-weighted mean as the comparison income. However, what do the data suggest? 
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The estimates for equation (17) are found in column (1) of Table 1.44 We can reject both 

null hypotheses, 5.0  and 1 , but we cannot reject the null that 0  at the 5% level. 

Recall that 0  implies that the comparison mean is rank-weighted, with lowest weight on the 

richest.  On imposing this data-consistent restriction we are drawn to our preferred model: 

  mG= z jjjj   )1(        (18) 

The OLS estimate of this equation for the full sample is given in column (3) of Table 1 while 

column (4) gives the estimate for the non-OECD countries. We also provide in columns (5) and (6) 

an IV estimate, using PCE per capita as the IV for the mean (as discussed in Section 2). This 

makes little difference.  

Equation (18) is to be interpreted as an upper bound given that our OLS estimate of   will 

be biased upwards by any latent tendency for countries with a higher mean income to have a higher 

reference level of welfare to not be deemed poor. To see this more clearly, let the error term in 

(18) include a term 
z

ju which varies across countries according to 
*

jm . Then it is readily verified 

that OLS̂  converges in large samples to    where 0  is the regression coefficient of j  

on 
z

ju and 0 is the regression coefficient of 
z

ju on 
*

jm . Thus  OLS
ˆ . (Clearly our IV 

estimate does not address this concern.) Thus the gradient w.r.t. the mean derived from the 

national lines will overestimate the value required for welfare consistency. The upper bound 

assumes no bias due to latent heterogeneity in country-specific reference welfare levels for 

defining poverty ( 0 ). At the other extreme, the lower bound assumes maximum bias, so that 

0 , giving a standard absolute line.  

 Focusing on the non-OECD group, across the range of the data, the share of the mean that 

is passed onto the poverty line varies from 0.25 (at the highest Gini of 0.63) to 0.58 (at the lowest 

of 0.17). The elasticity of the expected value of the poverty line to 
*

jm  implied by (18) is 

 m j )]/(1/[1 * and the elasticity rises with 
*

jm  (the elasticity of jMRS  to 
*

jm  is -2).  Figure 4 

plots the relationship (for non-OECD). The elasticity of the poverty line w.r.t. the Gini-discounted 

                                                           
44 We tested sensitivity to excluding the 24 OECD countries given that their means are so much higher and their 

poverty lines are mostly set as a constant proportion of the mean or median. However, this made little difference to 

the results so we kept the full sample. Using the full sample also has the attraction that we end up with a truly global 

poverty line (as argued in Ravallion and Chen, 2013). 
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mean varies from about 0.4 (at the lowest 
*

jm ) to 0.9. The elasticity is close to unity for the better 

off developing countries (in terms of 
*

jm ).  Given the bearing that the functional form has on these 

results, we also performed the Ramsey RESET test for functional form; the linearity assumption 

in (18) cannot be rejected in any of the specifications.45 

 The US remains an outlier even when one uses our Gini-discounted mean. If one adds a 

dummy variable for the US to the regression in Column (5) the coefficient is -$11.95 per person 

per day (s.e.=$0.22), implying that the expected poverty line in the US (given its value of 
*

jm ) is 

$27.57 rather than the actual value of $15.62 (per capita for a family of two adults and two 

children).46 The estimated parameters do not change much when one includes a dummy variable 

for the US; we get ̂ = 0.722 (s.e.=0.007) and ̂ = 0.764 (0.135) (R2=0.970; n=145). Inverting 

the relationship, the expected value of 
*

jm for a country with the US poverty line is $20.58 

(s.e.=$0.20), which is 55% of the US value ($37.14). The country with the closest 
*

jm to this is 

the Czech Republic )64.13$;70.19$( *  zm .  

 It will be recalled that some of the literature on relative poverty in the OECD countries has 

used the median rather than the mean. Of course, these two variables are highly correlated; r=0.995 

between the mean and median and r=0.999 between the Gini-discounted mean and the median.  

Nonetheless, one can still separate their effects and when one does it is clear that our distribution-

corrected mean is a stronger predictor than the median. Adding the median (M) to (18) we obtain 

the following regression:  

jjjjj MmGz ̂139.0)1(877.0866.0
)519.0()631.0()183.0(

  R2=0.956, SEE=1.737, n=145  (19) 

The coefficient on the median is small, with the wrong sign, while the coefficient on the Gini-

discounted mean changes little, although (naturally) its standard error rises when M is included. 

The Gini-discounted mean yields a lower standard error of the regression than the median on its 

own, although the median predicts slightly better than the (equally-weighted) mean.47  

                                                           
45 Using the full sample the RESET (2) gave F(2,140)=0.172 (prob.=0.842); using the non-OECD sample the test  

result is 0.349 (prob.=0.706). 
46 The new Supplementary Poverty Line for the US (Short, 2012) is $17.60 per person per day (for two adults and 

two children, owning their home with a mortgage). So this cuts $2 a day off the gap, which still leaves $10 a day.  
47 The SEE using the median is 1.772 versus 1.723 using the Gini-discounted mean and 2.080 for the ordinary mean.  
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 Remarks: We make two further observations related to other poverty lines in the literature. 

First, if we calibrate strongly relative lines that are directly proportional to the (equally-

weighted) mean then the best fit is to use a constant of almost exactly 0.5 (0.497; s.e.=0.008), 

i.e., to set the line at about half the mean. Figure 5, panel (a), compares this strongly relative line 

with the weakly relative lines implied by the analysis above; there is little difference for the 

OECD so we focus on the non-OECD sub-sample. We see that the strongly relative lines are 

considerably lower among the countries with a low mean; for the poorest 50 countries in terms of 

the mean the gap is about $0.70 a day, which is likely to be sizeable for poverty measures.48  For 

81% of the (non-OECD) countries the weakly relative line is above the strongly relative line; in 

other words, the fact that the share of the mean is higher for the weakly relative line generally 

outweighs the fact that we discount the mean for the extent of inequality. Panel (b) of Figure 5 

compares two sets of weakly relative lines, one with our distributional correction and the other 

based solely on the (equally-weighted) mean. Given that the Gini coefficient is only weakly 

correlated with the mean (r=-0.15), there is less sign of a systematic difference between the two 

sets of relative lines, although a persistent gap is still evident among low income countries.  

Second, in the light of these findings, consider again the World Bank’s $1.90 a day 

absolute line in 2011 prices. This is higher than the expected line in the poorest countries based 

on our preferred specification. Using our parameter estimate for the full sample (column (5) of 

Table 1) the expected value of the poverty line is $1.17 for the country with the lowest value of 

*

jm  (
*

minm =min(
*

jm , j=1,..,n)), namely the DRC where 
*m =$0.44. However, there is naturally a 

degree of uncertainty in any estimate of 
*

minm . As already noted, the DRC value is an outlier. The 

next smallest value is $0.86 and with the next 7 the values are found in the interval $0.86-$1.14. 

The mean of the poorest 10 is exactly $1.00, for which the predicted poverty line is $1.56, also 

well below the World Bank’s $1.90 line. The latter can still be interpreted as the average poverty 

line corresponding to a set of the poorest countries (in the spirit of Ravallion et al., 1991); $1.90 

lies between the mean line for the poorest 23 and 24 countries ranked by 
*

jm  (with means of 

$1.86 and $1.92 respectively). Given that a degree of consensus has developed around the $1.90 

line it is the natural choice for the lower bound. 

                                                           
48 To be more precise the mean gap for the 46 countries with a mean less than $6 per day is $0.69 (s.e.=$0.20).  
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In summary, the comparison income that is most consistent with the data on national 

poverty lines is the rank-weighted income in (10). We find that 70% of an increase in the Gini-

discounted mean is passed onto the poverty line. Statistically, this model outperforms past 

methods of measuring relative poverty when judged against national poverty lines.   

6.  Implications for global poverty measures 

Building on the results so far, we now provide lower and upper bounds to the true welfare-

consistent schedule of poverty lines. To recap, our lower bound (
L

jz ) is the World Bank’s $1.90 

absolute line at 2011 PPP while the upper bound is given by our schedule of weakly-relative lines  

based on (18). With some rounding off, the upper bound is: 

)0,00.1$7.0max(90.1$ *  j

U

j m z      (20) 

(Notice that this approximation is equally valid whether or not one includes the OECD.) We find 

13 countries (11% of the non-OECD sample) for which $1.90 is binding (i.e., 43.1$* jm ).  The 

elasticity of the upper bound to 
*

jm  goes from zero to a value close to unity (0.97) in the country 

with the highest 
*

jm  (Norway). The mean (and median) elasticity in the OECD countries is 0.96. 

So the upper bound is very close to being a strongly relative measure in the OECD.  

 In our empirical implementation we will confine attention to the headcount index of 

poverty (the proportion of the population living below the poverty line), so we will not need to 

calculate a distribution of equivalent incomes. All we need to know is whether income is above 

or below the relevant poverty line. Table 2 gives the headcount index for both the lower and 

upper bounds over 1990-2013. The regional classification in the upper panel is for all low and 

middle-income countries and a few high-income countries that are eligible for World Bank loans 

or recently graduated to the Bank’s “high-income” category. We also give a separate row for all 

high-income countries (excluding those elsewhere classified to avoid double-counting). 

Countries stay in their base-year category over time. For developing countries we use PovcalNet 

while for other countries we use the Luxembourg Income Study (LIS).49 For about two-thirds of 

countries, we use a comprehensive measure of consumption, which we take to be the preferred 

                                                           
49 The assumptions made in constructing the PovcalNet data set are described in Chen and Ravallion (2010, 2013). 

While LIS is clearly the best available option for developed countries, it has some inadequacies for the purpose of 

measuring global poverty as discussed in Ravallion (2015). 
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indicator when there is a choice, while we use disposable income for the rest; the latter is more 

common in Latin America and the OECD, and LIS uses incomes. We use over 1,500 household 

surveys spanning 150 countries. Estimates are done at 3-yearly intervals up to 2011, then annual 

to 2013. Estimates for survey years are interpolated to line up with these reference years (Chen 

and Ravallion, 2004). 

We find that the percentage of the world’s population living below both bounds has fallen 

over time (Figure 6(a)). The trend rate of decline for the upper bound is 0.7 percentage points per 

year (a regression coefficient on the year of -0.688; s.e.=0.028). The corresponding trend for the 

lower bound is one percentage point per year (-1.055; s.e.=0.043); if this is maintained then the 

poverty rate for the lower bound will reach zero by 2025, although it may well be the case that it 

is harder to maintain the same trend rate of decline as the poverty rate gets closer to zero.50 So 

the gap between the poverty rates for the two bounds has risen over time, with a trend rate of 

increase of about 0.4 percentage points per year (0.367; s.e.=0.025). 

 Table 3 gives the corresponding counts of the numbers of people below each line. The 

number living below the lower bound is falling at 47 million per year (a regression coefficient on 

time of -47.437; s.e.=4.472) while the trend rate of decline in the number of people living below 

the upper bound is 11 million per year (-10.971; s.e.=3.109) (Figure 6(b)). The number of people 

between the two bounds is rising at a rate of 36 million per year (36.467; s.e.=2.107). As can be 

seen in Figure 7, the falling global count of the poor by the lower bound 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 upper bound. The regression coefficient of the number of people in developing 

countries living below the upper bound on the number living below the lower bound is 0.213 

(s.e.=0.045; n=11), which is significantly positive but also significantly less than unity 

(prob.<0.00005). By interpretation, slightly less than 80% of those who rise above the absolute 

lower bound end up living between the bounds—no longer poor by the global absolute line but 

still poor by standards typical of the country they live in.   

 Regional differences: Looking first at the lower bound, the poverty rate has fallen 

sharply in East Asia over this period, but there have also been recent (since around 2000) 

reductions at a comparable pace in South Asia and Sub-Saharan Africa (SSA). In 1990, East 

                                                           
50 For further discussion on this point see Ravallion (2013). 
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Asia had the highest poverty rate of about 60% but this had fallen to under 4% by 2013, while by 

2013 SSA has the highest poverty rate (by far) of 41%.  

The poverty rate for the lower bound has been under 1% in the high-income countries, 

and has shown little sign of a trend (fluctuating in a range from 0.6 to 0.9%). Measurement 

issues are also a concern for these countries, given the presence of negative incomes in the 

primary data; if consumption data were more readily available for these countries we suspect that 

the poverty rate for the lower bound would be zero or close to it. 

When we turn to the upper bound, SSA remains the region with the highest poverty rate 

but the gap with other regions is (naturally) attenuated. We find that about half of SSA’s 

population falls below our upper bound in 2013, as compared to 30% in East Asia, which is also 

the region with the steepest decline in poverty judged by the upper bound. The poverty rate rose 

for the upper bound in SSA and South Asia in the 1990s, but has been falling steadily since the late 

1990s. The relative poverty rate in SSA has fallen by a substantial 10% points since 2000 and it 

has fallen by 18% points in South Asia since 1993. Nonetheless, over the period as a whole, 

there has been an increase in the number of relatively poor in both SSA and South Asia, though 

this has leveled off in SSA in the last few years of the series while South Asia has seen falling 

numbers of relatively poor since 2008. There has also been a more-or-less steady decline in the 

relative poverty rate for Latin American and the Caribbean and for Eastern Europe and Central 

Asia since 2000 (with rising poverty in the economic transition period of the 1990s). The relative 

poverty rate has fallen steadily in the Middle East and North Africa (MENA) though the numbers 

of relatively poor in MENA have shown no clear trend in either direction. 

For high income countries, the poverty rate in 2013 is 19% for the upper line. (For the 

US, the relative poverty rate is 22% in 2013 and has been around 21-22% since the 1980s.) 

While the high-income countries as a whole have seen a decline in the relative poverty rate since 

1990, it is rather small, and there has been little progress against poverty in these countries (as a 

whole) since 2000, with the (relative) poverty rate staying around 18-19%. It should be recalled 

that our measure for the upper bound is close to being strongly relative for the high-income 

countries, so this lack of progress by our measure reflects a lack of progress in improving the 

relative distribution of income from the point of view of the bottom quintile.  

The incidence of poverty judged by the upper bound is higher in the developing world—

roughly double the rate found in high-income countries (Table 2). Also, by 2013, a greater 
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proportion of the population of the developing world was relatively poor but not absolutely poor 

(living between the bounds) than for the rich world. By numbers of people, the bulk (91%) of 

poverty judged by the upper bound, as well as (of course) the lower bound, is in the developing 

world (Table 3). Within the developing world, there has been a marked re-alignment of relative 

poverty, notably between East Asia, South Asia and Africa, as can be seen in Figure 8.  

Country-level estimates: It is of interest to see how our measures at the country level 

respond to differences in both the survey mean and inequality, as discussed (in theory) in Section 

4. To investigate this we study the data for the earliest and latest survey rounds for each country. 

(The median date of the first survey is 1993 while the median for the second is 2012.) As noted in 

Section 4, given that our upper bound uses weakly-relative measures, the effect of a change in the 

mean holding the Lorenz curve constant is unambiguous. However, that is not so when one also 

allows the Lorenz curve to shift with the mean. For both the earliest and latest survey rounds, 

Figure 9 plots the relationship between the estimates for each bound and the respective means, all 

in logs. We find that a higher mean is associated with lower poverty measures. This echoes the past 

finding in the literature that growth tends to be distribution-neutral on average (Ravallion and 

Chen, 1997; Ferreira and Ravallion, 2009). As one would expect, there is a stronger relationship 

for the lower bound, but it tends to flatten out at high mean countries, with little difference in the 

implied elasticities at high means.  

To isolate the partial effects (holding either the mean or inequality constant), Table 4 

provides regressions of the growth rate in the headcount index on the growth rate in the real survey 

mean and the growth rate in the Gini index.51 The regression coefficients can be interpreted as 

elasticities. It will be recalled from Section 4 that the effect of a change in inequality (at a given 

mean) on our upper-bound poverty measure is theoretically ambiguous. 

We see that higher inequality is associated with higher poverty rates for both bounds while 

a higher mean comes with lower poverty, as predicted. This also holds when we drop the Gini 

index. Also note that the elasticities w.r.t. the mean are similar with and without the Gini index, 

implying that growth rates have little or no correlation (either way) with changes in inequality.52 

                                                           
51 This is equivalent to a country-fixed effects regression in the levels. Note that these are descriptive regressions 

showing the partial correlations, rather than estimates of a causal model. 
52 This was found by Ravallion and Chen (1997) and has been verified often in the literature; for a review see 

Ferreira and Ravallion (2009). 
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While the elasticities are statistically significant in both cases, they are appreciably lower for the 

upper-bound measures, which are also less responsive (in terms of elasticities) to inequality.  

For the upper bound there is also a significant interaction effect between the growth rate in 

the mean and the (log) initial value of the mean, implying a lower growth elasticity at higher 

means; the elasticity reaches zero at a point close to the highest mean. However, no such 

interaction effect was in evidence for the lower bound.53 

7. Conclusions 

A strong case can be made that welfare-relevant concerns about relative incomes need to be 

built into prevailing assessments of global poverty and how it is changing. National poverty lines 

have provided the main data for setting global poverty measures. However, there is a poorly-

recognized but deep identification problem in using data on national lines to infer welfare-

consistent international lines. The World Bank’s longstanding international line has been anchored 

to the national lines (at purchasing power parity) found in the poorest countries. The line is then 

held fixed across all countries. This approach assumes that relative income does not matter to 

welfare. A large body of research since the World Bank’s approach was introduced in 1990 

suggests this is an overly strong assumption, and that a fixed real line will not be welfare-consistent 

in any reasonable sense. People at the same level of welfare are not being treated equally.   

One might argue instead for using national lines for setting an international schedule of 

relative lines, and a strand of the literature has followed this approach. However, this makes an 

equally strong assumption, namely that one can statistically ignore the latent heterogeneity across 

countries in the “social norms” that define the critical welfare level to not be considered poor. We 

do not know whether higher lines in richer countries reflect higher expenditures (in real terms) 

needed to attain the same level of welfare globally or higher reference levels of welfare.  

Recognizing the uncertainty on this point leads us to propose lower and upper bounds to 

welfare-consistent global poverty measures. The natural choice for the lower bound is the World 

Bank’s $1.90 a day international line, at 2011 purchasing power parity (corresponding to the $1.25 

a day line at 2005 PPP). In setting the upper bound we have proposed a new approach to measuring 

relative poverty. We follow other recent work in proposing that the relative line should only be 

“weakly relative,” meaning that its elasticity with respect to the mean should be less than unity. 

                                                           
53 The t-ratio on the interaction effect for the lower bound is -1.24. The regression is not reported for this case. 
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However, we have taken a new approach to the question of what the comparison mean should be. 

We have argued that past debates about whether one should use the mean, median or something 

else in measuring relative poverty have not made clear the welfare-economic basis for the choice. 

We have interpreted relative poverty lines in a welfare-consistent way allowing for relative 

comparisons. The past use of either the mean or median for relativist comparisons in the literature 

on poverty is then questionable. For example, it does not seem plausible that such comparisons 

would give the rich either equal weight (as in the mean) or zero weight (the median). 

On starting from a model that encompasses a wide range of options, we have found that a 

rank-weighted mean is more consistent with the data we have assembled on national poverty lines. 

This implies that one should use a Gini-discounted mean in setting international relative poverty 

lines. When judged by the fit to national poverty lines, our method provides a marked 

improvement over past approaches using either the mean or the median. Our results imply that 

relative-poverty lines should be adjusted downwards in high-inequality countries, but that does not 

imply less poverty since we also find that a higher share of the mean should be reflected in the 

poverty line. When compared to half the mean, our proposed relative poverty lines are higher on 

average and higher for 71% of the countries in our full sample of national poverty lines (77% of 

the non-OECD sample).  Indeed, our relative line is also higher for a majority (60%) of those 

countries with a Gini coefficient above the median.   

The considerable pace of progress against absolute global poverty in the income space that 

has been documented before in the literature is not found for the weakly relative lines that form our 

upper bound. But progress is still evident. Our continuously relative measure (updating the line 

over time as well as across space) shows a declining poverty rate globally. This also holds for all 

regions, including the high-income countries, though the pace of progress against poverty has been 

noticeably less in those countries as a whole, and progress against relative poverty in the high-

income countries has stalled since the Great Recession. Consistent with the data, our relative 

poverty lines have a higher elasticity with respect to the mean in richer countries, approaching 

unity in the richest. So the evident lack of progress against poverty in the rich world implied by our 

upper bound measures is primarily about the distribution of the gains from economic growth.  

Whether one focuses on absolute poverty (our lower bound) or relative poverty (upper 

bound), the incidence of poverty is appreciably higher in the developing world. Over 90% of the 

poor by our upper line are found in the developing world, which is home to virtually all of those 
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who are poor by our lower line. However, the developing world has been making greater progress 

over time against poverty, judged by either bound. 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. Both the lower and upper-

bound poverty measures are responsive to both the mean and inequality, although the upper bound 

measure responds less elastically.  
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Figure 1: Kernel density functions 
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Figure 2: Poverty lines across countries 

(a) Full sample (n=146) 

 

(b) Non-OECD (n=122) using log scale for mean 

 

Note: Empirical non-parametric regression (locally weighted polynomial).  Az: Azerbaijan; Be: Belgium; B&H: 

Bosnia and Herzegovina; CAR: Central African Republic; CI: Cote d'Ivoire; ES: El Salvador; Fr: France; Gu: 

Guatemala; Mont.: Montenegro; Ne: Netherlands; Sb: Serbia; Sn.: Senegal; SL: Sierra Leone; UK: United 

Kingdom; USA: United States of America; Ym: Yemen.  
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Figure 3: Ratio of the national poverty line to the current survey mean 

 

  
 

 

 

Figure 4: Elasticity of the poverty line to the Gini-discounted mean 
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Figure 5: Comparison of relative lines (non-OECD)  

 

(a) Weakly relative poverty lines with distribution adjustment versus strongly relative lines 
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(b) Weakly relative poverty lines with and without distributional adjustment 
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Note:  The distributional adjustment uses the Gini-discounted mean (see text).
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Figure 6: Global poverty measures for lower and upper bounds 
 

(a) Headcount index (%) 
 

 

 

(b) Numbers of poor (million) 
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Figure 7: Components of global poverty count for the upper bound line 

 

 
 

Note: The count of the “absolutely poor in developing world” is the number of people living below the lower bound, 

while the count of “relatively poor in developing world” is the number between the two bounds,  
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Figure 8: Changing composition of global poverty by region 

 

 

Notes: EECA: Eastern Europe and Central Asia; MENA: Middle-East and North Africa; SS: Sub-Saharan; “Latin 

America” includes the Caribbean. 
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Figure 9: Descriptive relationship between the poverty measure and the overall mean 

(a)    Earliest survey 
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(b) Latest survey 
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Table 1: Regressions for national poverty lines 

 
 (1) (2) (3) (4) (5) (6) 

 Full  

sample 

Non- 

OECD 

Full  

sample 

Non- 

OECD 

Full  

sample 

Non- 

OECD 

 OLS OLS OLS OLS IV IV 

Intercept ( ) 1.072*** 

(0.313) 

0.891*** 

(0.217) 

0.856*** 

(0.163) 

0.887*** 

(0.233) 

1.001*** 

(0.234) 

1.102*** 

(0.054) 

Gini-discounted mean   

(  ) 

0.781*** 

(0.106) 

0.697*** 

(0.085) 

0.704*** 

(0.018) 

0.695*** 

(0.050) 

0.687*** 

(0.029) 

0.650*** 

(0.054) 

Weight on higher 

income in any pair ( ) 

-0.115 

(0.111) 

-0.002 

(0.097) 

n.a. n.a. n.a. n.a. 

R2 0.958 0.813 0.956 0.813 0.956 0.804 

SEE 1.698 1.540 1.723 1.534 1.733 1.536 

N 145 121 145 121 143 119 
Notes: White standard errors in parentheses; ***: 1%; **: 5%; *: 10%; OLS: Ordinary Least Squares; IV: 

Instrumental variable. 

  



Table 2: Headcount indices of poverty for upper and lower bounds by region and year 

Region Poverty 

line bound 

1990 1993 1996 1999 2002 2005 2008 2011 2012 2013 

East Asia + 

Pacific 

Upper 65.8 59.8 49.3 48.3 44.0 38.4 36.1 32.8 31.9 29.9 

Lower 60.2 52.4 39.4 37.2 29.0 18.4 14.9 8.4 7.1 3.5 

            

EECA Upper 25.7 27.9 30.7 30.4 28.7 26.8 23.8 22.7 22.4 21.3 

Lower 1.9 5.5 7.3 8.0 6.3 5.0 3.1 2.6 2.4 2.2 

            

Latin 

America 

Upper 37.6 36.1 36.5 36.0 36.0 34.3 31.7 30.7 30.2 29.9 

Lower 15.8 14.4 14.2 13.9 13.0 10.8 7.1 6.0 5.6 5.4 

            

MENA Upper 39.2 41.2 40.6 35.5 34.4 33.8 31.1 29.0 27.5 27.6 

Lower 6.0 5.6 4.8 3.8 n.a. 3.0 2.1 n.a. n.a. n.a. 

            

South Asia Upper 51.8 53.5 51.7 50.9 50.9 48.6 46.7 42.4 40.3 36.8 

Lower 44.6 44.8 40.3 n.a. 38.5 33.6 29.4 19.9 17.5 15.1 

            

SS Africa Upper 59.7 63.6 62.9 61.9 60.8 56.5 55.0 54.0 52.6 50.8 

Lower 54.3 58.4 57.7 57.1 55.6 50.0 47.0 44.1 42.6 41.0 

            

World (excl. 

HIC) 

Upper 53.0 52.0 48.0 47.1 45.4 42.0 40.0 37.4 36.2 34.2 

Lower 42.0 40.1 34.4 33.4 30.0 24.2 21.1 15.9 14.6 12.6 

            

HIC  Upper 25.5 24.7 22.8 20.3 19.1 18.3 18.5 18.5 18.5 18.6 

Lower 0.6 0.6 0.7 0.7 0.8 0.9 0.8 0.8 0.7 0.7 

            

World Upper 48.3 47.4 43.9 42.8 41.3 38.3 36.7 34.6 33.5 31.9 

 Lower 35.0 33.5 28.9 28.2 25.4 20.6 18.0 13.6 12.5 10.8 
Notes: EECA: Eastern Europe and Central Asia; MENA: Middle-East and North Africa; HIC: high-income countries (excluding those eligible for World Bank 

loans, which are assigned to their respective regions); SS: Sub-Saharan; “Latin America” includes the Caribbean; “n.a.” indicates that the survey coverage rate is 

considered too low (under 50%); estimates are still included in the aggregates. Extrapolations/interpolations are done to line up survey years at country level with 

the reference years given in the table. 
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Table 3: Number of poor in million for upper and lower bounds by region and year 

 Poverty 

line bound 

1990 1993 1996 1999 2002 2005 2008 2011 2012 2013 

East Asia + 

Pacific 

Upper 1055.5 1000.8 856.4 867.9 813.8 727.6 699.6 648.9 635.0 598.8 

Lower 965.9 876.8 683.8 669.0 535.1 349.2 288.2 166.9 141.8 71.0 

            

EECA Upper 118.1 129.9 143.2 142.2 133.7 125.0 111.5 107.7 106.5 101.8 

Lower 8.9 25.4 34.1 37.3 29.3 23.2 14.6 12.5 11.5 10.3 

            

Latin 

America 

Upper 169.1 171.0 181.6 187.7 195.4 193.8 186.1 186.8 185.5 186.0 

Lower 71.2 68.3 70.7 72.2 70.6 60.8 41.9 36.4 34.1 33.6 

            

MENA Upper 88.7 99.8 104.7 97.1 99.3 102.7 99.5 98.0 94.5 96.4 

Lower 13.7 13.6 12.4 10.5 n.a. 9.2 6.7 n.a. n.a. n.a. 

            

South Asia  Upper 587.0 646.1 663.4 692.0 731.1 733.7 739.5 700.9 674.7 624.4 

Lower 505.0 541.5 517.0 n.a. 552.4 508.3 464.7 327.9 293.3 256.2 

            

SS Africa Upper 303.5 351.7 377.0 402.6 428.2 430.9 455.3 484.9 485.2 481.7 

Lower 276.1 323.1 346.1 371.3 391.3 381.5 389.1 395.7 393.1 388.7 

            

World (excl. 

HIC) 

Upper 2321.9 2399.0 2326.3 2389.4 2401.7 2313.7 2291.1 2226.9 2181.2 2089.3 

Lower 1840.5 1848.5 1663.9 1691.9 1588.1 1332.4 1205.0 946.3 880.3 766.0 

            

HIC   Upper 230.2 227.9 215.2 196.3 188.6 184.5 191.5 195.9 196.7 199.6 

Lower 5.8 5.9 6.7 7.2 7.7 8.6 7.8 8.5 7.9 7.6 

            

World Upper 2552.3 2627.1 2541.2 2586.0 2590.2 2498.1 2483.0 2423.0 2377.8 2288.5 

 Lower 1846.2 1854.4 1670.6 1699.1 1595.8 1341.0 1212.8 954.8 888.2 773.6 

Notes: See Table 2. 



      Table 4: Descriptive cross-country regressions for changes in poverty measures 

 Growth rate in the headcount index 

 Lower bound poverty lines  

( ))(( LzFg  

Upper bound poverty lines  

( ))(( UzFg  

Growth rate in 

the survey 

mean ( )(mg ) 

-2.239*** 

(0.280) 

-2.394*** 

(0.283) 

 -0.434*** 

(0.050) 

-0.453*** 

(0.048) 

-1.664*** 

(0.193) 

)(mg x log 

initial mean 

n.a n.a  n.a n.a 0.240*** 

(0.037) 

Growth rate in 

the Gini index  

( )(Gg ) 

n.a. 2.478*** 

(0.461) 

 n.a. 0.427*** 

(0.130) 

0.460*** 

(0.112) 

R2 0.337 0.455  0.316 0.404 0.499 

SEE 0.079 0.072  0.016 0.015 0.014 

N 136 136  144 144 144 
Notes: White standard errors in parentheses; ***: 1%; **: 5%; *: 10%. Growth rates are annualized log differences; 

iitititi xxxg  /)/ln()(   . 




