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Key messages 

• Monitoring global poverty trends requires settling on comparable and 
consistent poverty lines. The present paper shows it is possible to track 
poverty statistics consistently across countries and over time and 
monitor progress, while preserving a degree of context-specificity 
characteristic of national poverty lines using a concave poverty line 
(CPL).. 

• The paper aims to assess how a country performs on poverty 
reduction, and to determine the level of future poverty reduction at the 
national, regional or global levels under given growth and distribution 
assumptions. 

• The main finding is that under CPL, one third of the world’s population 
is estimated as poor in 2020. However, the potential for registering 
poverty reduction is high using CPL, with headcount poverty projected 
to reach approximately 27 per cent by 2030.. 
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Introduction 

Global poverty is often measured based on 
the $1.9 per day line (in 2011 PPPs) which, as 
argued by the World Bank, reflects the 
understanding of absolute poverty in the 
world’s poorest countries. It is therefore a 
measure of extreme poverty, which covers 
individuals who are indisputably poor 
regardless of whether they reside in poor or 
middle-income countries. However, as the 
vast majority of the poor now reside in 
middle-income countries, there have been 
calls to re-examine this threshold. 
Underlying this motivation is a key stylized 
fact: as countries grow richer, their cost of 
basic needs also increases in real terms. 
Thus, as highlighted by (Jolliffe and Prydz, 
2021), equality of the consumption bundle 
across countries may not result in the same 
level of wellbeing, as basic functioning may 
be costlier in some countries relative to other 
countries. Jolliffe and Prydz (2021) provide 
the example of engagement in the labour 
market in richer countries, which requires 
transport and communication, in addition to 
clothing and food that are often all that is 
required to find employment in the world’s 
poorest countries. 

A simpler argument would be to think of the 
difference between cost of basic needs in rich 
and poor regions within the same country. For 
example, a large household residing in upper 
Egypt that is primarily engaged in agriculture, 
and faces relatively low-cost basic goods and 
services, self-produces most of its consumed 
caloric needs and does not incur any major 
transport or education costs, will have a 

significantly lower poverty line per capita than a 
small household in urban Cairo headed by 
skilled professionals that faces significantly 
higher prices to obtain the same level of 
welfare. The challenge in the present paper is to 
set the national poverty lines in a way that 
factors in these different conditions across 
countries. 

To address this concern, the World Bank 
introduced the concept of “societal poverty”, 
which is $1 plus half of what the median person 
in a country consumes (Jolliffe and Prydz, 2016). 
This relationship between the societal poverty 
line (SPL) and the median consumption level 
within a country is based on observing how 
countries increase the value of their national 
poverty line as they grow richer. The idea of 
constructing country-specific yet internationally 
comparable poverty lines was also introduced 
by Abu-Ismail and others (2012), who observed 
a non-linear relationship between national 
poverty lines and mean consumption 
expenditure. SPL is an analogous idea based on 
an estimated linear relationship between 
countries’ poverty lines and median incomes, 
only imposing a fixed lower bound. 

The present paper is primarily concerned with 
the validity of the assumption of linearity of the 
poverty line as countries grow richer. Allowing 
the predicted poverty lines to keep rising 
without limit, as in the case of SPL, violates the 
axiom of declining share of the cost of basic 
needs to mean consumption expenditure as 
countries grow richer. As argued by Abu Ismail 
and others (2012), only a share of the increase in 
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the level of incomes should be reflected in 
countries’ poverty lines, similar to Ernst Engel’s 
observation that the food share of total 
expenditure is inversely related to the logarithm 
of income (Perali, 2008). 

Taking these insights as a springboard, the 
present paper proposes a concave poverty line 
(CPL) that models the relationship between 
countries’ income level and poverty line in 
proportional terms, effectively allowing for a 
diminution in the monetary increase in the 
poverty line corresponding with a monetary 
increase in the level of incomes producing an 
asymptotic upper bound behaviour, following 
Engel’s proposition. This approach yields a 
consistent yet country-specific set of poverty 
lines comparable internationally, and allowing 
for consistently estimating progress towards 
achieving the 2030 Agenda for Sustainable 
Development. The proposed model and its 
selected alternatives are tested against the 

axioms of strong and weak relativity of poverty 
lines, asserting that poverty measures cannot 
increase or must fall when all incomes are 
proportionally raised (Ravallion and Chen, 
2011). CPL is consistent with the strong 
standard of poverty-relativity. Given the positive 
results of these tests, the proposed model is 
classified as concave as it satisfies the extant 
theoretical and empirical axioms of 
behaviourally valid poverty lines. 

Chapter 1 of the present paper reviews the 
prevailing approaches to conceptualizing and 
estimating internationally comparable poverty 
lines. Chapter 2 introduces the available data, 
and estimation methods including validation 
tests. Chapter 3 presents the main results for 
poverty lines and the corresponding poverty 
headcount ratios across the world, and their 
projections to the years 2020-2030. Chapter 4 
concludes with the implications for countries’ 
poverty reduction aspirations. 
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1. Literature review 

Poverty lines used in global poverty 
comparisons often fail to account for country 
specificities. National poverty lines by 
contrast factor in differences in minimum 
costs of basic needs at the household level, 
and take into account nutritional needs, 
demographic characteristics, location, local 
prices, imputed rent, durable consumption 
expenditure, among others. This detailed 
household and individual level assessment 
results in country-specific national poverty 
lines, where the provision of public goods or 
in-kind transfers by Governments play a key 
role. Nationally set poverty lines, however, 
are based on heterogeneous conceptions of 
basic needs, different methodologies for 
valuing consumption bundles, and different 
political objectives for presenting the 
countries’ standards of living. National 
poverty lines may also be subject to the same 
biases as the international absolute lines, on 
account of increasing norms, consumption 
substitution effects, public goods or in-kind 
transfers. Moreover, some countries 
distinguish upper national poverty lines to 
define an alternative and more moderate 
degree of deprivation. 

All these factors mean that, regardless of the 
concept used, national poverty lines are not 
easily comparable across countries or over time. 
Nonetheless, since the majority of poverty lines 
in use are anchored in some economic welfare 
concept, we first set out several classical 
considerations in this area with a brief review of 
how various poverty lines are derived from 
utility theory. 

A. Theoretical considerations 

The first consideration involves the welfare 
concept for anchoring poverty lines – income or 
consumption – and the referencing problem: 
which utility function 𝑣𝑣(∙) and what utility 
level should define the poverty lines. The next 
step is to find the opportunity cost of securing 
the reference level of minimum utility 𝑢𝑢𝑧𝑧. 
Assuming the welfare space is known, the 
expenditure function 𝑒𝑒(∙) must be estimated. 
The standard practice is to calibrate its 
parameters from data on consumer demands. 

Considering individual 𝑖𝑖 with characteristics 𝑥𝑥𝑖𝑖, 
let 𝑣𝑣 (𝑝𝑝𝑖𝑖 ,𝑦𝑦𝑖𝑖 , 𝑥𝑥𝑖𝑖) denote his/her utility function of 
prices 𝑝𝑝𝑖𝑖 for goods and services constituting the 
welfare space in the region where individual 𝑖𝑖 
resides, and let 𝑦𝑦𝑖𝑖 denote the total expenditure 
on consumption (Ravallion, 2012). 

The poverty line 𝑧𝑧𝑖𝑖𝑢𝑢 can then be computed as the 
cost of basic needs from the following equation, 
assuming that 𝑢𝑢𝑧𝑧 is known: 

𝑧𝑧𝑖𝑖𝑢𝑢 = 𝑒𝑒(𝑝𝑝𝑖𝑖 , 𝑥𝑥𝑖𝑖 , 𝑢𝑢𝑧𝑧) ∀𝑖𝑖 (1) 

Which is a solution to 

𝑢𝑢𝑧𝑧 = 𝑣𝑣(𝑝𝑝𝑖𝑖 , 𝑧𝑧𝑖𝑖𝑢𝑢, 𝑥𝑥𝑖𝑖)  (2) 

Let the basic needs be defined as food-energy, 
or calorie, amount viewed as a must for human 
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survival 𝑢𝑢𝑧𝑧. The aim is to identify the 
expenditure 𝑒𝑒(∙) necessary for satisfying this 
basic need. In survey data, the calories (𝑘𝑘) are 
distributed across individuals in some known 
way. Individuals’ income (𝑦𝑦) and characteristics 
(𝑥𝑥) are also known. Thus, the conditional mean 
of calorie intake in the surveys can be used to 
estimate 𝐸𝐸[𝑘𝑘|𝑦𝑦, 𝑥𝑥]. By inverting it, one can find 
the level of income 𝑧𝑧(𝑥𝑥) at which a person could 
attain the minimum requirement. That is, the 
Food Energy Intake (FEI) poverty line solves: 

𝐸𝐸[𝑘𝑘|𝑧𝑧(𝑥𝑥), 𝑥𝑥] = 𝑢𝑢𝑧𝑧 (3) 

Having computed the poverty line for individual 
𝑖𝑖 living in a particular region, equations 1 and 2 
can be expanded to a more general form that 
takes into account the differences in regions, as 
the basic needs of individuals might change 
from one region to the other. In addition, since 
individuals are scattered around the globe, the 
basic needs can be subject to different prices 𝑝𝑝𝑖𝑖. 
Poverty lines may thus differ across countries. A 
food poverty line may be used as a springboard 
to construct food baskets for poverty 
measurement. In addition, as nutritional norms 
vary from region to region as a function of 
ethnicity, climate and other conditions, it is 
important to consider the local context in depth. 

Poverty lines that rely on measuring the cost of 
basic needs are classified as absolute poverty 
lines. For a certain region, the real absolute lines 
are characterized by having constant real value. 
These lines are commonly reported in 
developing countries. The choice of welfare 
space, reference, and identification level 
differentiates individual poverty lines. 

The nutritional needs of individuals may be 
used to construct food baskets for poverty 

measurement: the direct calorie intake (DCI) 
(Asra and Santos-Francisco, 2001) and the FEI 
methods identify the utility level 𝑢𝑢𝑧𝑧 as 
individuals’ minimal nutritional welfare needs 
(Greer and Thorbecke, 1986; Ravallion and 
Bidani, 1994). Other methods building on the 
same reference welfare level, but varying by its 
identification, have been used in many countries 
(Dandekar, 1981; Ercelawn, 1991; Osmani, 1982; 
Paul, 1989). 

As a starting point, all people at the poverty line 
are expected to have on average the same food-
energy intake, regardless of their country 
setting. This is consistent in terms of their 
calorie needs. However, once we relate this 
quantity to the welfare measure, the level 
becomes less consistent across countries and 
years because of changes in relative prices, 
substitution and income effects, and other 
factors. 

Let (𝑋𝑋1,𝑌𝑌1) represent the optimal bundle 
(composed of two goods X and Y, at time 𝑡𝑡 = 1) 
that maximizes the utility function U for a 
certain budget level in time period 1. The 
poverty line is represented by the cost of 
acquiring the bundle that allows a household to 
consume the two goods and achieve a 
minimum welfare. 

If relative prices change, the slope of the budget 
line changes. Suppose that relative prices 
change in period 2. By maintaining consistency 
and keeping the same consumption bundle, the 
cost of acquiring (𝑋𝑋1,𝑌𝑌1) at the new price level 
represents the same fixed poverty line. 
However, this may not be optimal if it fails to 
reflect consumers’ utility-maximizing responses 
to the price change. Therefore, at the same fixed 
poverty line, a household will maximize its 
utility with a new bundle (𝑋𝑋2,𝑌𝑌2) at a higher 
utility curve U’. In fact, both cases are subject to 
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the same poverty line z with different utility 
levels and consumption bundles. 

To satisfy specificity, let (𝑋𝑋3,𝑌𝑌3) represent the 
optimal consumption bundle in period 2 that 
maximizes the household’s constant utility level 
U. The cost of acquiring the new bundle at 
period 2’s prices will represent the new lower 
poverty line z’. The problem arises with 
households whose expenditure is less than the 
fixed poverty line z, but higher than z’. By 
definition, these households are considered 
poor as their expenditure is below the fixed 
poverty line. However, they are able to attain a 
higher utility level associated with period 1’s 
poverty line at the new prices. 

With the new prices, consumers are able to 
attain a higher utility level U’ associated with 
the fixed poverty line z. As a result, imposing 
fixed bundles when relative prices change 
will overestimate poverty line and thus also 
poverty measures. Since households are 
allowed to change their bundle in period 2 at 
a lower cost, poverty line should fall to z’ 
(taking into account local country context 
and satisfying specificity). 

Consumers’ behaviour is not easy to model, and 
their utility is not observable. Tastes may differ 
(either due to the rise in prices, or not) from 
region to region or inter-temporally. Keeping a 
constant poverty line may 
overestimate/underestimate poverty measures. 
Various bundles may allow individuals to attain 
certain nutritional levels, giving rise to 
differences within and between countries. In 
sum, preferences matter, making it difficult to 
compare living standards using survey data 
across space and time. 

The functional space should increase so as to 
not rely solely on nutritional status. The cost of 

basic needs method (CBN) tries to cater for the 
specific country context by determining the food 
basket with some understanding of local food 
preference. First suggested by (Sanger, 1902), 
CBN estimates the calorie requirement for a 
food bundle that is normally consumed by a 
specific population (belonging to a lower decile 
of the income distribution). This excludes luxury 
items, but by increasing the welfare space 
(added functioning such as clothing, housing, 
etc.) and taking the local context into account, 
the current basket aims to reflect the tastes and 
potentially other norms specific to a region. 
There have been numerous applications since 
(Michael and others, 1995; Orshansky, 1965), but 
the same issues arising with DCI and FEI 
approaches are still encountered with the CBN 
method. 

Another theoretical position maintains that 
people derive utility from their relative status 
(Fuchs, 1967). Utility function 𝑣𝑣(𝑝𝑝𝑖𝑖 ,𝑦𝑦𝑖𝑖 , 𝑦𝑦𝑖𝑖/y�𝑖𝑖 , 𝑥𝑥𝑖𝑖) 
depends on both own income, and income 
relative to others in some reference group, 
approximated by 𝑦𝑦𝑖𝑖/ȳ𝑖𝑖. The welfare-consistent 
poverty line then takes the form: 

𝑧𝑧𝑖𝑖𝑢𝑢 = 𝑒𝑒(𝑝𝑝𝑖𝑖 , y�𝑖𝑖 , 𝑥𝑥𝑖𝑖 , 𝑢𝑢𝑧𝑧) ∀𝑖𝑖 (4) 

This is the solution to: 

𝑢𝑢𝑧𝑧 = 𝑣𝑣 �𝑝𝑝𝑖𝑖 , 𝑧𝑧𝑖𝑖𝑢𝑢 ,
𝑧𝑧𝑖𝑖𝑢𝑢

y�𝑖𝑖
, 𝑥𝑥𝑖𝑖� (5) 

The corresponding functional space comprises 
both “survival needs” and a minimum 
“personal satisfaction” element for 
achievements in certain social contexts 
(Atkinson and Bourguignon, 2001; Scitovsky and 
others, 1978; Sen, 1992). 
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The needs of human beings may come in two 
forms: relative to the achievements of the fellow 
citizens as well as absolute. In the social space, 
the utility is derived by the position of an 
individual in the society, motivating the name 
relative poverty lines (Banerjee and Duflo, 2007; 
Friedman, 1990; Fuller, 1992; Geertz, 1976; 
Milanovic, 2007; Rao, 2001; Van Kempen, 2004). 
In current practice, the poverty line is defined 
as: 

𝑧𝑧𝑖𝑖𝑢𝑢 = 𝛼𝛼 ∗ 𝑦𝑦(𝑝𝑝) (6) 

where 𝑦𝑦(𝑝𝑝) is the inverse of the income 
cumulative distribution function 𝐹𝐹(𝑦𝑦) defined as 
𝑦𝑦(𝑝𝑝) = {𝑦𝑦 ∊ 𝑅𝑅: 𝑝𝑝 ≤ 𝐹𝐹(𝑦𝑦)}, and 𝑝𝑝 is a percentile. 

B. Empirical practice 

Building on equation 2, the World Bank’s 
international poverty line is an absolute line 
with the interpretation that any two 
individuals on the poverty line have attained 
the same minimum standard of living, no 
matter which country they live in. The line’s 
motivation is the assertion that absolute 
poverty can be eliminated with sufficient 
economic growth, which is a key element of 
the World Bank’s strategy for attaining “the 
dream of a world free of poverty”. The 
international poverty line used today is 
$1.9/day (2011 PPP) per person, as suggested 
by Ferreira and others (2016), replacing the 
previously adopted $1.25/day (2005 PPP) of 
Ferreira and Ravallion (2008). Although the 
line is revised with every round of PPP 

 

1 Besides the need to update the PPP rates every few years, owing to new collected data and new methods, converting nominal 
poverty lines to real values, using PPP rates, comes at a cost: it is designed for national account comparisons across countries 
rather than poverty measures, and it does not work properly with comparison-resistant goods such as housing – a component 
of the welfare space in the cost of basic needs method, particularly in middle-income countries Ravallion, 2020. 

calculations,1 critics question the 
consistency of each set of poverty 
headcounts, and the line’s context and policy 
relevance (Deaton, 2001; Srinivasan, 2001). 

In many OECD countries, by contrast, and 
consistent with the functional form in (6), the 
poverty line is set at half the median national 
income. As a consequence, proportional 
(distribution-neutral) increases in incomes of all 
individuals or all income groups may not reduce 
poverty. When growth affects the entire 
population, but higher income groups 
experience higher growth, poverty incidence 
may increase if poverty lines are affected by 
inequality or by trends at higher quantiles of the 
income distribution. In fact, national poverty 
lines in high-income countries – but even 
middle-income countries that rely on methods 
such as FEI and CBN – exhibit a clear increasing 
relationship with the mean (or median) income. 
Elasticity of the poverty line to the mean/median 
income is thus positive across a wide group of 
countries and contexts (figure 1). 

One explanation is that prices of nontraded 
goods vary with mean income even if this is 
partially captured in the PPP exchange rates 
(Ravallion, 2012). Another explanation is that 
(absolute) national poverty lines are set at levels 
that are socially relevant in the specific 
countries. The higher the typical incomes, the 
higher the reference and identification levels for 
defining poverty. Across various methods to 
compute absolute poverty lines (DCI, FEI, CBN), 
other factors could contribute to explaining the 
relationship between the cost of the basic-needs 
bundle and the typical income of households. 
Empirically, the cost of basic needs methods 
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have been subject to relativist gradients 
(Ravallion and others, 2009). Indeed, if a poverty 
line were widely seen as inappropriate by social 
standards, it would be rejected (Scitovsky and 
others, 1978). 

Proposing unified and comparable poverty lines 
to estimate region-specific poverty thresholds, 
while separating the effect of regional costs of 
living from the effect of living standards, is a 
challenge. This is because higher poverty lines 
may reflect either higher costs of attaining a 
level of economic welfare or a higher welfare-
reference level. Weakly relative definition has 
been proposed, whereby the elasticity of the 
poverty line to mean consumption is positive 
and rising towards unity as mean consumption 
diverges (Atkinson and Bourguignon, 2001; 
Ravallion and Chen, 2011). The functional space 
is defined as the individuals’ capability for being 
adequately nourished and clothed for meeting 
the physical needs of survival and normal 
functioning. A person must also satisfy certain 
social-inclusion needs, which are assumed to be 
directly proportional to the level of consumption 
in a country. In other words, to move above the 
poverty line, one should be neither absolutely 
poor, nor relatively poor. 

The theoretical and empirical merits of relative 
poverty lines, combined with the normative 

ideal of an absolute worldwide poverty line, 
have led to proposals such as SPL (Jolliffe and 
Prydz, 2016). SPL is based on an empirically 
fitted relationship between countries’ median 
incomes and their national poverty lines, while 
respecting the $1.9/day baseline for the 
minimal standard of living anywhere (itself an 
estimate from among a group of the lowest-
income countries). 

The responsiveness of the various established 
poverty lines to living standards is gauged by an 
axiom regarding their expected impact on 
poverty headcounts. Two forms of the axiom 
can be distinguished: poverty lines are said to 
be strong-relative (SR) if, under distribution-
neutral proportional income growth, they do not 
lead to a change in poverty headcount. SR lines 
are typically used in developed countries, 
including the OECD group of countries (Fuchs, 
1967; Garroway and De Laiglesia, 2012). Poverty 
lines are weak-relative (WR) if, under 
distribution-neutral income growth, they lead to 
a reduction in poverty headcount. Examples of 
such lines are the $1.9/day or SPL. Other 
methods for deriving poverty lines, such as non-
parametric approaches or functional forms 
accounting for non-income factors, may not 
satisfy either form of relativity, posing a 
problem for poverty tracking. 
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Figure 1. National poverty lines versus mean income 

 

 
Source: Authors’ calculations. National poverty lines are as reported by POVCAL and statistical agencies. 

Notes: All country-years are shown, income in log scale for clarity. Colour-coding reflects World Bank income-level groups. 
Both absolute national poverty lines (typical in low-and middle income countries) and relative poverty lines (typical in high-
income countries) are presented. In the left panel, the sample is restricted to only low-and middle-income countries, and 
thus predominantly (and the stock of most) absolute poverty lines. 
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Figure 2. Absolute poverty lines for income versus consumption expenditure 

 
Source: Authors’ calculations. National poverty lines are as reported by POVCAL and statistical agencies. 

Notes: Country-years with absolute poverty lines, income versus consumption expenditure. Markers ‘c’ for consumption-
expenditure surveys, ‘n’ for income. Colour-coding reflects country-income groupings according to mean-income ranges. 
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2. Data and methodology 

Building on the theoretical insights of chapter 1, 
the present chapter delineates the methodology 
of the proposed CPL and its functional 
specification that should approximate the 
results of national poverty lines but maintain 
cross country comparability. There are several 
possible approaches to reach this targeted 
functional form. The first is an empirically-
driven exercise using non-parametric 
techniques that builds primarily on an observed 
relationship between poverty lines and income. 
The second approach is to use parametric 
analysis, such as multivariate regression, to 
explain this relationship using our 
understanding of the other independent 
variables that may influence the national 
poverty lines. This analysis may deliberately 
exclude measurement discrepancies for political 
or governance-related reasons. The third 
approach is to ask, based on our pre-analytical 
insights, how we should think of this 
relationship in the first place. We revert back to 
theory (which is itself based on historically 
validated stylized facts) and work our way 
backwards to examine whether the evidence is 
consistent with this chosen theoretical 
framework. Following Occam’s razor, or the 
axiom of parsimony,2 we primarily adopt the 
latter approach. However, the present paper 
applies the other approaches as robustness 
tests, whose results are briefly summarized. 

 
2 William of Ockham wrote “pluralitas non est ponenda sine necessitate” (complexity should not be assumed unnecessarily) and 

“frustra fit per plura quod potest fieri per pauciora” (it is useless to do with more than what can be done with less). 
3 Countries not available on PovcalNet include Afghanistan, the Bahamas, Bahrain, Barbados, Brunei Darussalam, Cambodia, 

Hong Kong, Kuwait, New Zealand, Oman, Qatar and Saudi Arabia. 

A. Data 

Motivated by the need to have poverty lines 
reflecting typical poverty assessments made at 
the country level in any country context (thus 
preserving specificity), our data consist of 
national poverty lines for individual country-
year observations between the years 1992 and 
2019, for 183 countries (525 observations) 
belonging to seven world regions according to 
the United Nations regional classification. The 
data are compiled from the World Bank’s 
PovcalNet and Global Monitoring Databases of 
recent household income and expenditure 
surveys, themselves extracted from national 
sources such as reports published by national 
statistical authorities, for the majority of 
countries worldwide.3 

The data include the following variables: 
poverty headcount (percentage), poverty line 
(PPP$/day), mean and median (PPP$/month), 
Gini inequality index, population, population 
density (people per km2 of land area), urban 
population (percentage),age dependency ratio 
(percentage), and categorical variables for the 
welfare aggregate (consumption or income), 
poverty line type (absolute or relative), and 
income group (high income, upper-
middle income, lower-middle income and 
low income). 
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The sample of country-year observations is 
limited to only the most recent 𝑆𝑆 survey years 
per country, so as to obtain a near balanced-
panel sample without sacrificing sample size. 
𝑆𝑆 is selected using the median count of 
occurrences in the overall sample of country-
year observations, which is 3. (Hence 𝑆𝑆𝑖𝑖 ≤ 3 
for each country 𝑖𝑖). As we aim to study the 
relationship between the poverty line (as 
dependent variable) and other predictor 
variables, it is valuable to assess how strong 
the relationship is before applying any 
statistical model. Additional descriptive 
statistics are presented in the annex to the 
present paper. 

B. Methodology 

Fixed international poverty lines are motivated 
by the intuition that to count the poor 
consistently across countries, one should fix the 
set of basic needs and the corresponding 
bundle of goods at a uniform level. As explained 
earlier, however, equality of the consumption 
bundle across countries may not result in 
equality of wellbeing. Additionally, basic 
functioning may be costlier in some countries 
relative to other countries, even after 
purchasing-power parity adjustments. Hence, 
fixing consumption or expenditure to be 
constant could mean an unequal treatment of 
people across the world in terms of their 
wellbeing (Jolliffe and Prydz, 2021). 

SPL, by contrast, aims to reflect a typical 
assessment of basic needs for countries at 
different levels of economic development, by 
imposing a piecewise linear relationship 
between poverty line and income: 

𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢 = max($1.9, α + k ∗ 𝑀𝑀𝑖𝑖,𝑡𝑡) (7) 

𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢  thus provides a mixture of absolute and 
relative poverty lines for countries 𝑖𝑖 at time 𝑡𝑡 – 
subject to an estimable intercept α and a 
positive slope 𝑘𝑘 on median income 𝑀𝑀𝑖𝑖,𝑡𝑡 – 
advancing on the $1.9/day absolute poverty line 
story. It accounts for a fixed cost of basic needs 
plus a variable cost of social inclusion varying 
with median income. 

SPL has the strong relative property in 
developed countries. This is analogous to the 
case of relative poverty lines in OECD countries 
where, essentially, α = 0 and= 1

2� and the 𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢 >
$1.9 (Fuchs, 1967; Garroway and De Laiglesia, 
2012). By contrast, SPL may attain the weak 
relative property with a higher α or for countries 
where the $1.9 lower bound applies. These 
cases relate to the value of elasticity of poverty 
line to median income. 

A shortcoming of the linearity assumption of 
SPL is that it allows the predicted lines to keep 
rising without limit in highest-income countries. 
To the extent that poverty lines rely on 
consistent bundles of essentials, whose real 
costs are constrained by market forces, they are 
unlikely to reach $40 or more a day (in 2011 
PPP), even in the highest-income countries. For 
high income countries then, the relationship 
between the cost of basic needs represented by 
the national poverty lines, and welfare 
measures represented by income/expenditure, 
should be constrained by an upper limit. This 
also has implications on poverty reduction 
efforts since it would raise the targeted 
benchmark in upper middle and high income 
countries to unreasonable levels. 

In view of such concerns, Abu-Ismail and others 
(2012) reject the idea that global poverty 
comparisons should be based on the poverty 
lines of the poorest countries, or poverty lines 
rising proportionally with income, and propose 
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that the ratio of the poverty line to mean income 
should decline as income rises. This is 
consistent with Engel’s law that households’ 
food share in consumption expenditure (as one 
measure of the cost of basic needs) is inversely 
related to the logarithm of the expenditure. 
International data corroborate that beyond a 
certain level of income, the national poverty 
lines for richest countries level off. Lower-
income countries tend to have very high ratios 
of absolute national poverty lines to income, 
while the opposite is true for the highest-income 
countries. Abu-Ismail and others (2012) thus 
propose a method deriving poverty lines based 
on the axiom of a falling ratio of the poverty line 
to mean income. This leads to a non-linear and 
concave function of poverty lines to national 
income levels, reflecting an insight that it may 
not be realistic to maintain the ratio beyond a 
specific level of income per capita. 

The concavity assumption is also justified by the 
early development literature of W. Arthur Lewis 
and Simon Kuznets on the transition from rural 
to industrial economies and the initial expected 
rise in inequality along with rise in incomes. 
Low and lower-middle income economies that 
witness significant urbanization and rural-urban 
migration often exhibit several trends pushing 
the basic cost of living upwards at a faster rate 
than in economically and demographically more 
stable higher-income economies. In short, 
whether it is due to Engel’s law or to 
demographic transitions accompanying the 
processes of urbanization, industrialization and 
structural transformation, there are sound 
theoretical reasons to believe that the 
relationship between the cost of basic needs 
and income is non-linear. 

Engel’s law postulates that the food share of 
total expenditure is inversely related to the 
logarithm of income (Perali, 2008). Taking the 

cost of basic needs (i.e., absolute poverty line) 
as a measure of food expenditure, and equating 
expenditure with income, this can be written as 
follows, with a scale parameter 𝛾𝛾: 

𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢

𝑀𝑀𝑖𝑖,𝑡𝑡
= 𝛾𝛾�𝑙𝑙𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡�

−1
 (8) 

Taking a natural logarithmic transformation, 
𝑙𝑙𝑙𝑙𝑙𝑙�𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢 � is made a function of a constant term 
log (𝛾𝛾) and a complex term 𝑙𝑙𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡 − 𝑙𝑙𝑙𝑙𝑙𝑙�𝑙𝑙𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡�. 
The latter polynomial term in logarithms can be 
first-order approximated by 𝑙𝑙𝑙𝑙𝑙𝑙𝑀𝑀𝑖𝑖,𝑡𝑡. 

Building on Engel’s law as expressed in 
equation 8, we posit that the cost of basic needs 
declines as a share of household income at 
higher incomes. Reflecting this insight, a simple 
regression model is applied for countries’ 
poverty lines as a function of their mean 
incomes, in logarithmic form. As a technical 
innovation to the Jolliffe and Prydz (2021) 
specification, a binary indicator is added to 
distinguish countries using consumption from 
those using income in their national surveys 
(𝐶𝐶𝑖𝑖 = 1 for consumption). The model takes the 
following estimable form: 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢 =  𝛼𝛼0 +  𝛽𝛽1 log�𝑀𝑀𝑖𝑖,𝑡𝑡� + 𝛽𝛽2𝐶𝐶𝑖𝑖 + 𝛽𝛽3𝐷𝐷𝑖𝑖
+ 𝜀𝜀𝑖𝑖,𝑡𝑡 

(9) 

The SPL income median is replaced with mean, 
facilitating the projection of poverty lines 𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢  to 
future years based on national accounts 
forecasts and their known relationship with 
survey mean incomes (Abu-Ismail, 2022). 
Finally worth noting, an additional binary 
indicator 𝐷𝐷𝑖𝑖 is added for a handful countries 
with liberal market economies (notably Anglo-
Saxon heritage countries Canada, Ireland, 
United Kingdom and United States, plus a 
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hybrid market economy Japan; noting that 
Australia, Hong Kong and New Zealand have 
no absolute poverty lines in the data). These 
countries have higher poverty lines as a share  

of their mean incomes (
𝑧𝑧𝑖𝑖
𝑀𝑀𝑖𝑖

) compared to other  

countries with their income level (figure 3) – 
requiring a shifter in the regression – although 
they all respect Engel’s law between them, and 
are thus retained in the model with the same  
slope coefficient. For these countries, the  
elevated 

𝑧𝑧𝑖𝑖
𝑀𝑀𝑖𝑖

 given their income level could be  

due to the high official cost of living as 
captured by the national poverty lines and the 

PPP conversion factors. High living standards, 
or nonstandard accounting for high costs of 
accommodation, transportation and healthcare 
may be at play. 

Empirically, the assumption of non-linearity and 
log-log functional form is validated, particularly 
when the sample of all country-year 
observations is restricted to the non-liberal 
market economies, or countries with mean 
income per capita below $50 per day, which 
includes the vast majority of the sample (409 
out of 429 surveys). 

Figure 3. Poverty line as share of median income, by country income level 

 
Source: Authors’ calculations. 
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Figure 4. Absolute national poverty lines and mean income in 2011 PPPs, in log form 

 
Source: Authors’ calculations. 
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3. Estimated poverty lines and sensitivity 
analyses 

A. Estimated poverty lines 

Estimating the log-log regression model in 
equation 9 yields the following results, with all 
variables significant at the 5 per cent level: 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑧𝑧𝑖𝑖,𝑡𝑡𝑢𝑢 = 𝛼𝛼0 +  𝛽𝛽1 log�𝑀𝑀𝑖𝑖,𝑡𝑡� + 𝛽𝛽2𝐶𝐶𝑖𝑖 + 𝛽𝛽3𝐷𝐷𝑖𝑖
+ 𝜀𝜀𝑖𝑖,𝑡𝑡 

(10) 

R-squared: 90.69 per cent. Mean absolute error: 
55 per cent. Mean absolute percentage error: 33 
per cent. Sample size: 428 country-year 

observations for 144 unique countries with 
absolute poverty lines. 

The coefficient on the additional indicator 𝐷𝐷𝑖𝑖 for 
the outlying liberal market economies is 
estimated at 0.209 (0.078), representing an 
upward shifter in the fitted line. Predicted log-
poverty lines (net of the outlier shifter) are 
exponentiated and corrected for non-symmetry 
and non-normality of residuals in order to avoid 
the underestimation of predicted (level) poverty 
lines.4 The projected poverty lines are plotted 
against the observed ones in figure 5. 

Figure 5. Predicted versus observed poverty lines 

 
Source: Authors’ calculations. 

  

 
4 Three tests are used to test the normality of residuals: Q-Q plots, residual density plots and the Shapiro-Wilk test. All point 

towards non-normality of residuals. Hence, the exponentiated predicted log�𝑧𝑧𝚤𝚤,𝑡𝑡𝑢𝑢 ��  are scaled up by a portion of the estimated 
non-normal variance of residuals. 
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As most of the poverty-line estimates are 
scattered narrowly around a central line, and 
the model yields a high R-squared, we 
conclude that the model succeeds at predicting 
poverty lines through a simple function of 
mean income. Shown against the countries’ 

income levels, figure 6 confirms that the log-
log model yields a concave functional form, 
asymptotically tending to an upper bound as 
mean income increases. This is in sharp 
contrast to the model linear in levels that 
underlies SPL. 

Figure 6. CPL and alternative models versus mean income 

 
Source: Authors’ calculations. 

Notes: The orange line refers to a model linear in levels. All models are estimated as functions of mean income, among 
country-year observations with absolute poverty lines. SPL retains the coefficients α = 1 and 𝑘𝑘 = 1

2� , while level-level model 
uses coefficients estimated on authors’ data. 
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Table 1. Weighted poverty lines (NPL, SPL and CPL) by region 

Region 

2020 (countries with observed NPLs) 2020 (all 183 countries) 

NPL CPL SPL CPL SPL 

Arab region 3.49 3.95 4.13 5.67 7.30 

East Asia and the Pacific 5.01 7.55 9.39 7.55 9.39 

Europe and Central Asia 14.28 12.28 16.78 12.28 16.78 

Latin America and the Caribbean 6.92 8.25 8.77 8.25 8.77 

North America 22.27 22.29 36.70 22.29 36.70 

South Asia 2.50 3.63 3.72 3.63 3.72 

Sub-Saharan Africa 2.06 2.79 2.84 2.79 2.84 

World average 6.01 7.07 8.95 7.14 9.09 

Source: Authors’ estimates. 

Note: The left panel includes only national-survey observations with official observed NPLs, both absolute or relative. The 
right panel includes observations without NPLs. 

The predicted national poverty lines for each 
year in the period 2019-2030 are aggregated 
across countries in each region (population-
weighted), and regions are ranked according to 
their average or median, as shown in table 1. As 
expected, richer regions, including North 
America and Europe and Central Asia, have the 
highest average and median regional poverty 
lines, while sub-Saharan Africa and South Asia 
rank the lowest. The remaining regions (Arab 
region and Latin America) interchange in their 
ranks across the years. Nevertheless, the 
projections from our regression appear to 

follow the regional rankings of the observed 
national poverty lines (figure 7). Two key 
observations highlight the distinction between 
SPL and CPL. Firstly, the highest predicted 
poverty line using CPL is significantly less than 
SPL, and even below the highest recorded NPL, 
a result that is consistent with our theoretical 
framework. CPL thus systematically resets the 
poverty lines for the richest countries. However, 
the difference is less for low and lower-middle 
income countries where, as shown in table 1, 
CPL yields only slightly lower regional 
(weighted) poverty lines. 
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Figure 7. Density plot for poverty lines, 2020 

 
Source: Authors’ calculations. 

 

Figure 8. Boxplot for poverty lines, 2020 

 
Source: Authors’ calculations. 
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As a summary of the national poverty lines and 
their dispersion/skew within regions and 
between models, figure 8 shows a boxplot of 
the results. Median poverty lines for Europe and 
Central Asia and North America are shown to 
diverge from those in other regions. By contrast, 
sub-Saharan Africa scores the lowest across all 
models. Regions such as Europe and Central 
Asia, the Arab region, Latin America and East 
Asia share a common feature: their data are 
highly dispersed according to their inter-quartile 
ranges, highlighting the diversity of the poverty 
lines encompassed in each region. By contrast, 
South Asia and sub-Saharan Africa have smaller 
differences across their member States’ poverty 
lines. In sub-Saharan Africa, East Asia and 
South Asia, although most of the poverty lines 
have closely matched values and the spread is 
minimal (the interquartile for these regions in 
figure 8), some countries’ poverty lines are 
substantially higher than those of their 
neighbours. These are labelled as outliers in 
figure 8; however, they do not influence the 
interquartile range. 

B. Robustness of CPL 

On obtaining our central results, we should 
revisit the empirical validity of the CPL model 
and the conceptual validity and robustness of 
the findings. The validity of CPL hinges on 
several assumptions, and its performance 
depends on the data used for its estimation. The 
present section assesses several potential 
pitfalls. Primarily, a decision to model poverty 
lines parametrically, using a linear regression in 
logarithmic form, is a departure from previous 
literature, which should be validated 
conceptually and empirically. 

Firstly, the level-level (SPL) and log-log (CPL) 
specifications were estimated separately on 

distinct groups of countries separated by 
income-level (figure 9). We found that the CPL 
model performed as well as the SPL model in all 
country income groups, confirming that the 
good overall fit is not achieved at the expense of 
any group of countries. This was of particular 
concern with countries just above the $1.9 
predicted poverty line cut-off, where the CPL 
model assigns higher poverty lines than SPL. 
Nevertheless, CPL achieves a higher squared 
correlation between the observed and predicted 
poverty lines for this group of countries. 

To test the linear regression specification more 
broadly, we have estimated alternative linear 
regressions in levels, building on SPL, without 
or with lower and upper bounds on the 
projected poverty lines. Regional or country-
level fixed effects were considered. We have 
also applied random forest classification 
without parametric restrictions. 

The first of such models is the multivariate 
linear regression (MLR), which allows one to 
select covariates from a pool of alternatives 
(annex to the present paper) to provide the best 
fit for observed data and best projection to other 
contexts, such as countries or regions without 
absolute poverty lines or to future years. A 
second model that builds on MLR is the 
individual-effect model, which adds fixed effects 
for individual countries (or regions), or 
essentially country-level intercepts, in addition 
to the one common intercept. To select the 
appropriate number of covariates and individual 
effects, a stepwise regression technique with 
bidirectional (forward and backward) 
elimination is applied. The objective is two-fold: 
To select the best combination of covariates for 
modelling the dependent variable – particularly 
the set of country or regional effects, and to 
produce robust projections of the poverty lines 
to countries and years where there are no 
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observations. This model is referred to as 
“panel model” in the present document. Data is 
divided into training and testing sets, 75 per 
cent and 25 per cent of observations. The first 
subset is used for fitting (or ‘training’) the 
model, and the other for out-of-sample testing, 
to validate the model’s performance and 
prevent overfitting. The stability and robustness 
of the stepwise regression procedure is cross-
validated as follows. The model is fitted 
repeatedly, on 10 different randomly-selected 
training sets (with replacement), and the model 
R2 and RMSE from each iteration are 
compared. Observing minimal variation in the 
R2 and RMSE serves to confirm that the 
considered models are stable. Hence, the issue 
of the random selection of the training and 
testing sets can be safely ignored. The final 
model used for robustness is the non-
parametric random forest, that is used for 
classification and regression purposes. For the 
purpose of comparing between the various 
models, the significance of coefficients and the 
models’ RMSE and R2 are evaluated. Population 

weighted regional poverty lines averages are set 
out in table 2. 

The main criterion for model validity is whether 
the proposed poverty lines adhere to the axiom 
of strong or weak relativity. The proposed 
model, like SPL but unlike some national 
poverty lines, is confirmed to respect the weak 
relative axiom, as the following test shows. 
When poverty rates are computed across two 
consecutive years (2020-2021) subject to the 
observed PCE growth, distribution-neutral by 
assumption, the following conditions are 
evaluated: if the growth in national accounts is 
positive, the poverty headcount should decrease 
(weak relativity) or at least remain unchanged 
(strong relativity); if the national account growth 
is negative, the poverty headcount should 
increase (weak relativity) or at least stay the 
same (strong relativity). We find that the 
proposed poverty line, just like SPL, respects the 
weak axiom, as long as the intercept 
(interpreted as the cost of social inclusion in the 
SPL) is positive. 

  

Table 2. Region poverty lines averages (Population weighted) ranked from highest (1) to lowest (7) 

Region NPL CPL SPL MLR Panel 
Random 
Forest 

Year 
Latest 
survey 

2019-
2020 

2019-
2020 

2019-
2020 

2019-
2020 

2019-
2020 

Arab region 5 5 5 5 3 3 

East Asia and the Pacific 4 4 3 4 4 4 

Europe and Central Asia 2 2 2 2 2 2 

Latin America and the Caribbean 3 3 4 3 5 5 

North America 1 1 1 1 1 1 

South Asia 6 6 6 6 6 6 

Sub-Saharan Africa 7 7 7 7 7 7 

Source: Authors’ calculations. 
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The proposed poverty line has good efficiency 
and robustness properties with respect to the 
alternative parametric and non-parametric 
methods. It attains superior measures of model 
fit (R-squared, MSE), and it yields plausible and 
realistic predictions for countries with outlying 
incomes or national poverty lines. At the same 
time, like SPL, the proposed method is 
parsimonious and intuitive. 

It is worth mentioning that the societal poverty 
lines and the proposed CPL respect the weak 
poverty relativity axiom. Both lines satisfy the 
WR axiom as long as the cost of social inclusion 
has a positive intercept. This is not the case for 
the alternative models, where some of the 
poverty lines are found to defect. This is because 
the poverty line is now regressed against several 
covariates, and therefore not just an increasing 
function of mean income. 

Our analysis has included the latest national 
poverty lines, based on the most recent 

household budget surveys. For some 
countries, however, the latest surveys date 
from the early 2010s or as far back as the 
2000s. In North America and in Europe and 
Central Asia, the typical vintage year of the 
most recent surveys is 2017. In the Arab 
region, sub-Saharan Africa and Latin America, 
the typical vintage year is 2014-2015. In terms 
of poverty monitoring, these years are dated 
and imply large age gaps across countries, 
presenting a challenge to comparability and 
forward projection. 

Another data issue that is beyond the scope of 
the present paper is the standardization of 
national poverty lines by the PPP conversion 
factors, producing errors that have been well-
recognized in previous literature (Pogge and 
Reddy, 2006). The methodology for computing 
the factors has greatly advanced over the past 
decade, but more remains to be done to 
standardize the cost of satisfying basic needs as 
experienced by countries’ poor. 
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4. Implications for global poverty reduction 

To assess the implications of the proposed 
measurement framework for global poverty 
statistics, the present chapter reviews poverty 
headcount ratios in 2020 using the CPL, SPL 
and $1.9 poverty line for the entire set of 
countries available on the World Bank 
POVCAL website.5 We briefly describe our 
forecasting methodology, which is derived 

from a recent publication by the Economic 
and Social Commission for Western Asia 
(2022), which highlights the role of growth 
passthroughs in impacting poverty 
forecasting, especially in some regions. We 
also present the poverty outlook over the 
period 2015–2030 to assess prospects for 
meeting SDG1. 

Figure 9. Estimating CPL by country income-groups 

 
Source: Authors’ calculations. 

Notes: Country-years with absolute poverty lines, income versus consumption expenditure. Markers ‘c’ for consumption-
expenditure surveys, ‘n’ for income. Colour-coding reflects country-income groupings according to mean-income ranges. 

 
 

 
5 For countries with a year-2020 (or 2019-2020) survey, we report the estimated poverty rates. For countries with older survey 

years, we nowcast to 2020 using the methodology described below. 
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A. Poverty rates in 2020 

Regional poverty headcount ratios (population 
weighted) for 2020 are reported in table 3, and 
the corresponding region ranks are also 
presented. Table 3 shows consistent rankings 
for East Asia and the Pacific, South Asia, and 
sub-Saharan Africa across all three poverty 
lines. Put differently, regardless of the data and 
methods used, they preserve the order of the 
computed poverty lines. However, for the Arab 
region, Europe and Central Asia and North 
America, the ranks change depending on the 
model. This is partly because the estimated 
poverty lines and poverty rates in selected 
highly-populated countries such as China, India 
and Indonesia may be sensitive to even small 
adjustments in their poverty lines. Lastly, 
approximately one third of the global 
population is living in poverty using CPL 
compared with 37 per cent with SPL. 

B. Poverty outlook: 2020-2030 

As described earlier, the non-linearity of API will 
affect poverty outcomes over time, given that 
poverty lines are more responsive to income 
rises for low and middle-income countries, but 
sluggish to equivalent increases in higher income 
countries compared with SPL or fixed poverty 
lines. In the present section, we examine the 
implications of this feature on poverty 
projections. To project money metric poverty, we 
need first to project its two main determinants: 
changes in income and inequality. On the growth 
side, we rely on national accounts projections, 
which are typically used to compute the 
household income growth component. Since we 
are forecasting survey mean incomes, we 
extrapolate using the expected personal 
consumption expenditure (PCE) in national 
accounts, denominated in 2011 USD PPP, as its 
most closely related to household incomes.6  

Table 3. Poverty headcounts and ranks by region for SPL, CPL and $1.9, 2020 

 

Headcount poverty rates 
(per cent) 

Ranks 
(1 being lowest poverty) 

$1.9 CPL SPL $1.9 CPL SPL 

Arab region 10.05 36.25 38.19 6 4 4 

East Asia and the Pacific 0.73 22.43 29.86 3 3 3 

Europe and Central Asia 0.50 14.41 24.19 2 2 1 

Latin America and the Caribbean 3.13 40.55 42.54 4 6 6 

North America 0.00 13.22 29.23 1 1 2 

South Asia 6.27 40.19 40.83 5 5 5 

Sub-Saharan Africa 40.39 57.32 57.49 7 7 7 

Worldwide 8.25 32.56 37.23    

Source: Authors’ calculations. 

 
6 Growth rates in PCE between the base year and the target year are retrieved from the World Economic Forecasting Model by 

the United Nations Department of Economic and Social Affairs. 
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However, the relationship between growth in 
survey means and PCE in national accounts varies 
according to several factors (country, time, and 
type of measures in national accounts and in 
surveys), and usually systematically diverges from 
a perfect one-to-one correspondence. The 

conversion factor for translating growth in 
national accounts into growth in survey household 
incomes, or a passthrough coefficient, must be 
accounted for (ESCWA, 2022). The survey mean 
income from the base year (𝑡𝑡) is thus extrapolated 
to the target year (𝑡𝑡 + 1) as follows: 

𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑖𝑖,𝑡𝑡+1 = 𝑀𝑀𝑒𝑒𝑀𝑀𝑀𝑀𝑖𝑖,𝑡𝑡 ∗ �1 + �𝑃𝑃𝐶𝐶𝐸𝐸 𝑙𝑙𝑔𝑔𝑙𝑙𝑔𝑔𝑡𝑡ℎ 𝑔𝑔𝑀𝑀𝑡𝑡𝑒𝑒𝑖𝑖,𝑡𝑡+1 × 𝑃𝑃𝑀𝑀𝑃𝑃𝑃𝑃𝑡𝑡ℎ𝑔𝑔𝑙𝑙𝑢𝑢𝑙𝑙ℎ𝑖𝑖�� (14) 

 

Another consideration for projecting poverty 
rates concerns the future evolution of income 
inequality. Given the lack of reliable inequality 
projections, we follow the World Bank in 
assuming that inequality remains unchanged 
compared with the latest survey year. Under 
these assumptions regarding limited 
passthrough and distribution neutrality of 
income growth, table 4 shows the projected 
poverty headcount ratios by region and by year. 
Despite some notable poverty reduction, the 
results show slim prospects for reaching the 
SDG1 target of eradicating extreme poverty by 
2030. Predictably, despite the higher headcount 
ratio, concave poverty reduction declines at a 
considerably faster rate than SPL when the 
same growth and distributional shocks are 
applied. This highlights the sluggishness due to 
the functional form linearity assumption which 
was alluded to earlier. 

C. Study limitations 

The present study has introduced important 
qualifications to the existing understanding of 
the relationships between national poverty 
lines. Nevertheless, the proposed approach is 
subject to several limitations inherent to the 
exercise of relying on a single functional form 
for modelling local country contexts, and also 
attaining international comparability. The 
comparability requirements include sample 

representativeness and sample-size adequacy, 
standardization of the collection of all variables 
for all countries, standardization of methods for 
deriving poverty lines, consistent use of the 
same units of measurement and same welfare 
indicators, and others. In this respect, a number 
of concerns or prospects for improvement have 
been identified as follows: 

(a) The basket of food and non-food 
commodities considered in the purchasing 
power parity calculations may not reflect the 
actual consumption pattern of the poor; 

(b) CPL or SPL can be used and may prove to be 
good estimators of national poverty lines, 
especially in country-year  

(c) contexts where there are no surveys. 
However, the authors advise using national 
poverty lines when Governments pursue 
specific targeting policies; 

(d) Additional economic covariates could be 
added to the analysis, but these should 
always be checked first for their statistical 
properties, and the resulting poverty lines 
should be rechecked for validity under the 
relevant axioms (e.g., Engel’s law, weak 
relative poverty, etc.); 

(e) The count of absolute poverty lines is low 
among developed countries, which may 
hinder the empirical fitting at the upper 
asymptotic limit; 

(f) Micro data in household budget surveys may 
outperform grouped data in estimating 
accurate poverty measures. A bulk of 



28 

limitations, concerns and prospective 
research areas relate to the data used. 
Investment in this domain is thus viewed as 
crucial. National, regional and international 

organizations are urged to invest in a new 
form of survey, providing a more 
comprehensive and harmonized picture of 
poverty across various contexts.

 

Table 4. Poverty headcount ratios (Percentage), 2015-2030 

Regions Models 2015 2019 2020 2025 2030 

Arab region 

$1.9 8.35 10.11 10.05 8.69 7.40 

CPL 35.06 35.56 36.25 34.83 32.78 

SPL 37.22 37.87 38.19 37.19 35.73 

East Asia and the Pacific 

$1.9 1.92 0.48 0.73 0.16 0.08 

CPL 27.89 22.64 22.43 21.18 18.28 

SPL 33.51 29.92 29.86 29.38 28.03 

Europe and Central Asia 

$1.9 0.67 0.48 0.50 0.24 0.04 

CPL 14.44 13.78 14.41 12.48 11.11 

SPL 24.23 23.99 24.19 23.53 23.06 

Latin America and the 
Caribbean 

$1.9 1.92 2.60 3.13 2.26 1.75 

CPL 39.76 39.20 40.55 38.67 37.32 

SPL 42.40 42.08 42.54 41.88 41.44 

North America 

$1.9 0 0 0 0 0 

CPL 13.67 12.84 13.22 12.18 11.63 

SPL 29.61 29.18 29.23 29.08 29.00 

South Asia 

$1.9 9.92 3.32 6.27 0.47 0.08 

CPL 42.74 37.93 40.19 29.10 26.59 

SPL 43.01 39.02 40.83 33.38 31.81 

Sub-Saharan Africa 

$1.9 41.45 39.59 40.39 37.67 34.48 

CPL 58.17 56.92 57.32 55.89 54.33 

SPL 58.32 57.09 57.49 56.14 54.66 

Worldwide 

$1.9 9.09 7.18 8.25 6.85 6.55 

CPL 34.47 31.66 32.56 29.14 27.55 

SPL 38.66 36.59 37.23 35.28 34.48 

Source: Authors’ estimates. 
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5. Conclusion 

Monitoring global poverty trends requires 
settling on comparable and consistent poverty 
lines. The debate on how to set these lines has 
been ongoing since the World Bank introduced 
the $1/day in the 1990s, and it will probably 
continue for years to come. The challenge is not 
only at the level of data harmonization or 
accessibility, rather it is also one of preanalytical 
perspective, or as Heilbroner and Milberg (1996) 
noted, how we see the world before we do the 
number crunching. Based on the insight that the 
relationship between income and the cost of 
basic needs is inherently non-linear, the present 
paper has proposed a functional form for 
estimating cross-country and intertemporally 
consistent yet context-specific poverty lines. 
Using a simple log-log functional form, we show 
it is possible to track poverty statistics 
consistently across countries and over time, and 
monitor progress in reducing poverty over the 
coming decade, while preserving a degree of 
context-specificity characteristic of national 

poverty lines. The proposed functional form 
monitors progress in reducing deprivation 
beyond extreme poverty according to how 
country circumstances change, including values, 
minimal standards of living, and conditions for 
household consumption. Our results are closely 
aligned with national definitions of poverty and 
have more desirable properties compared to the 
World Bank’s SPL, especially in terms of 
projected poverty responses to growth dynamics. 

We conclude that policymakers should 
recommit themselves to raising living standards 
and ensuring that growth trickles through to 
vulnerable households. Accepting that poverty 
cannot be eliminated anytime soon, 
policymakers should also focus on accurate 
measurement, and on regional and global 
poverty monitoring over the years to come. We 
hope the present paper provides a very small 
step in supporting global and regional efforts in 
that direction. 

  



30 



31 

References 

Abu-Ismail, K. (2022). Obstructed poverty reduction: growth-passthrough analysis. 
www.unescwa.org/publications/obstructed-poverty-reduction-growth-passthrough-analysis. 

Abu-Ismail, K. and other (2012). Rethinking global poverty Measurement, 93. 
https://ideas.repec.org/p/ipc/wpaper/93.html. 

Alkire, S. and others (2015). Multidimensional poverty measurement and analysis. Oxford: Oxford University 
Press. 

Asra, A. and Santos-Francisco, V. (2001). Poverty line: eight countries’ experiences and the issue of specificity 
and consistency. Asian Development Bank. http://hdl.handle.net/11540/2079. 

Atkinson, A. B. and Bourguignon, F. (2001). Poverty and inclusion from a world perspective. Revue d'Economie du 
Developpement, 100(1-2), 13-32. 

Banerjee, A. V, and Duflo, E. (2007). The economic lives of the poor. Journal of Economic Perspectives, 21(1), 141-
168. 

Dandekar, V. M. (1981). On measurement of poverty. Economic and Political Weekly, 16(30), 1241-1250. 
http://www.jstor.org/stable/4370044. 

Deaton, A. (2001). Computing prices and poverty rates in India, 1999-2000. Research Program in Development 
Studies, Princeton University, Princeton, December. 

Economic and Social Commission for Western Asia (2022). Obstructed poverty reduction: growth-passthrough 
analysis, E/ESCWA/CL3.SEP/2022/TP.18. 

Ercelawn, A. (1991). Absolute poverty as risk of hunger: Norms, incidence, and intensity for rural and urban 
Pakistan. Applied Economics Research Center. 

Ferreira, F. H. G. and others. (2016). A global count of the extreme poor in 2012: data issues, methodology and 
initial results. The Journal of Economic Inequality, 14(2), 141-172. 

Friedman, J. (1990). Being in the world: Globalization and localization. Theory, Culture and Society, 7(2-3), 311-
328. https://doi.org/10.1177/026327690007002018. 

Fuchs, V. (1967). Redefining poverty and redistributing income. The Public Interest, 8, 88. 

Fuller, C. (1992). The Camphor flame. Popular Hinduism and Society in India. Princeton: Princeton University 
Press. 

Garroway, C. and De Laiglesia, J. R. (2012). On the relevance of relative poverty for developing countries. OECD 
working 314, Organisation for Economic Co-operation and Development. 

Geertz, C. (1976). The religion of Java. University of Chicago Press. 

Greer, J. and Thorbecke, E. (1986). A methodology for measuring food poverty applied to Kenya. Journal of 
Development Economics, 24(1), 59-74. https://econpapers.repec.org/RePEc:eee:deveco:v:24:y:1986:i:1:p:59-74. 

Heilbroner, R. L. and Milberg, W. S. (1996). The crisis of vision in modern economic thought. Cambridge University 
Press. 



32 

Jolliffe, D. and Prydz, E. B. (2016). Estimating international poverty lines from comparable national thresholds. The 
Journal of Economic Inequality, 14(2), 185-198. 

Jolliffe, D. and Prydz, E. B. (2021). Societal poverty: a relative and relevant measure. The World Bank Economic 
Review, 35(1), 180-206. 

Michael, R.T. and others (1997). Measuring poverty: a new approach. Advancing the Consumer Interest, 9(1),  
18-23. 

Milanovic, B. (2007). Globalization and inequality. Global Inequality: Patterns and Explanations, 2. 

Orshansky, M. (1965). Counting the poor: another look at the poverty profile. Soc. Sec. Bull., 28, 3. 

Osmani, S. (1982). Economic Inequality and Group Welfare. Oxford: Oxford University Press. 

Paul, S. (1989). A model of constructing the poverty line. Journal of Development Economics, 30(1), 129-144. 
https://doi.org/https://doi.org/10.1016/0304-3878(89)90054-0. 

Perali, F. (2008). The second Engel law: is it a paradox? European Economic Review, 52(8), 1353-1377. 
https://doi.org/https://doi.org/10.1016/j.euroecorev.2008.01.005. 

Pogge, T. and Reddy, S. G. (2006). Unknown: extent, distribution and trend of global income poverty. Economic 
and Political Weekly, 2241-2247. 

Rao, V. (2001). Celebrations as social investments: festival expenditures, unit price variation and social status in 
rural India. Journal of Development Studies, 38(1), 71-97. 

Ferreira, F.H.G. and Ravallion, M. (2008). Global poverty and inequality: a review of the evidence. Policy research 
working paper 4623, Washington: World Bank. 

Ravallion, M. (2012). Why don’t we see poverty convergence? American Economic Review, 102(1), 504-523. 
https://doi.org/10.1257/aer.102.1.504. 

Ravallion, M. (2020). Book review: Measuring Poverty around the World. Journal of Economic Inequality, 18(1), 
131-136. 

Ravallion, M. and Bidani, B. (1994). How robust is a poverty profile? World Bank Economic Review, 8(1), 75-102. 
https://econpapers.repec.org/RePEc:oup:wbecrv:v:8:y:1994:i:1:p:75-102. 

Ravallion, M. and Chen, S. (2011). Weakly relative poverty. The Review of Economics and Statistics, 93(4), 1251-
1261. https://econpapers.repec.org/RePEc:tpr:restat:v:93:y:2011:i:4:p:1251-1261. 

Ravallion, M. and others (2009). Dollar a day revisited. World Bank Economic Review, 23(2), 163-184. 

Sanger, C. P. (1902). Poverty: a study of town life, by B. Seebohm Rowntree. Ethics, 13(a). 

Scitovsky, A. A. and others (1978). Factors affecting the choice between two prepaid plans. Medical Care, 660-
681. 

Sen, A. (1992). The political economy of targeting. Washington, DC: World Bank. 

Srinivasan, T. N. (2001). Growth and poverty alleviation: lessons from development experience. ADBI research 
paper 17, Tokyo: Asian Development Bank Institute. 

Van Kempen, L. (2004). Are the poor willing to pay a premium for designer labels? A field experiment in Bolivia. 
Oxford Development Studies, 32(2), 205-224. 



33 

Annex 

A. Country surveys used in the present study 

Algeria (1988, 1995, 2011); Angola (2009, 2018, 2016); Argentina (2016, 2019); Armenia (2004, 2007, 
2010, 2016, 2019); Azerbaijan (2001, 2005); Bangladesh (2000, 2005, 2010, 2016); Belarus (2000, 2005, 
2010, 2015, 2019); Belize (1993, 1996, 1999); Benin (2003, 2011, 2015); Bhutan (2003, 2012, 2017); 
Bolivia (2005, 2011, 2015, 2019); Bosnia and Herzegovina (2001, 2007, 2011); Botswana (1986, 1993, 
2009, 2016); Brazil (2012, 2015, 2019); Burkina Faso (1994, 2009, 2014); Burundi (1999, 2006, 2014); 
Carbo Verde (2002, 2007, 2015); Cameroon (1996, 2007, 2014); Canada (2004, 2010, 2017); Central 
Africa Republic (2008); Chad (2003, 2011); Chile (2000, 2011, 2017), China (1996, 2005, 2010, 2012, 
2014, 2016); Colombia (2002, 2010, 2014, 2019); Comoros (2014); Democratic Republic of Congo 
(2005, 2011, 2012); Costa Rica (2011, 2014, 2017, 2019); Cote d’Ivoire (1985, 1995, 2008, 2015); 
Djibouti (2002, 2013, 2017); Dominican Republic (2000, 2004, 2010, 2019); Ecuador (2007, 2010, 2014, 
2019); Egypt (1991, 2000, 2010, 2018), El Salvador (2000, 2010, 2019); Estonia (2014, 2018); Eswatini 
(2001, 2009, 2016); Ethiopia (1995, 2005, 2011, 2016); Fiji (2003, 2009, 2013); Gabon (2005, 2017); 
Gambia (1998, 2010, 2015); Georgia (2005, 2010, 2015, 2019); Ghana (1992, 2006, 2013, 2017); 
Guatemala (2000, 2006, 2014), Guinea (1994, 2002, 2012); Guyana (1993, 1998); Guinea-Bissau (2002, 
2010); Haiti (2012); Honduras (2001, 2006, 2010, 2018); India (1994, 2005, 2010, 2012); Indonesia 
(1998, 2002, 2006, 2010, 2014, 2019); Iran (1986, 1998, 2016, 2017); Iraq (2007, 2012); Italy (2005, 
2010, 2015, 2017); Jamaica (1993, 1999, 2004), Japan (2008, 2013); Jordan (1987, 1997, 2006, 2010); 
Kazakhstan (2001, 2005, 2010, 2018); Kenya (1992, 1997, 2005, 2016); Kiribati (2006); Kosovo (2012, 
2014, 2018, 2013); Kuwait (2013); Kyrgyz Republic (2006, 2010, 2015, 2019), Lao People's Democratic 
Republic (1992, 2002, 2012, 2018); Lebanon (2012); Lesotho (2003, 2017); Liberia (2007, 2016); 
Lithuania (2016, 2018), Madagascar (1993, 2010, 2012); Malawi (1998, 2010, 2016); Malaysia (2016), 
Maldives (2003, 2010); Mali (2001, 2010); Mauritania (1996, 2008, 2014); Mexico (2006, 2010, 2014, 
2018); Federation States of Micronesia (2005, 2013); Moldova (2005, 2010, 2015, 2018); Mongolia 
(1995, 2010, 2014, 2018); Morocco (1995, 2010, 2014, 2018); Morocco (1985, 1991, 2001, 2014); 
Mozambique (1996, 2009, 2014); Myanmar (2015, 2017); Namibia (1994, 2010, 2010, 2015); Nauru 
(2013); Nepal (1996, 2003, 2010); Nicaragua (2001, 2009, 2014); Niger (1993, 2005, 2011, 2014); 
Nigeria (2004, 2010, 2019); Pakistan (2002, 2008, 2011, 2016); Panama (2000, 2010, 2015, 2019); 
Papua New Guinea (1996, 2010); Paraguay (1997, 2003, 2010, 2015, 2019); Peru (2004, 2010, 2016, 
2019); Philippines (1985, 1994, 2009, 2018); Russian Federation (2000, 2005, 2010, 2015, 2018); 
Rwanda (2000, 2011, 2017); Samoa (2002, 2008, 2013); Sao Tome and Principe (2010, 2017); Saudi 
Arabia (2018); Senegal (20001, 2011), Sierra Leone (2003, 2011, 2018); Solomon Islands (2005, 2013); 
Somalia (2017); South Africa (2005, 2010, 2015); South Sudan (2009, 2017); Sri Lanka (1991, 1996, 
2010, 2016); St. Lucia (1995, 2016); Sudan (2009, 2014); Suriname (1999); Switzerland (2007, 2010, 
2013, 2018); Seychelles (2013, 2018); Syrian Arab Republic (2004); Tajikistan (2003, 2009, 2015); 
Tanzania (1992, 2000, 2012, 2018), Thailand (2000, 2006, 2010, 2018), Timor-Leste (2001, 2007, 2014); 
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Togo (2006, 2011, 2015); Tonga (2001, 2009, 2015); Trinidad and Tobago (1988, 1992); Tunisia (1985, 
1995, 2010, 2015); Turkmenistan (1998); Tuvalu (2010); Uganda (1992, 2009, 2012, 2017); Ukraine 
(2002, 2006, 2010, 2015, 2019); United Arab Emirates (2018); United States (1986, 1997, 2007, 2010, 
2015, 2018); Vanuatu (2010); Venezuela (1998, 2001, 2003, 2006); Vietnam (1993, 2002, 2010, 2018), 
West Bank (2010, 2017); Republic of Yemen (2005, 2014); Zambia (1996, 2007, 2010, 2015), 
Zimbabwe (2011, 2019). 

Source: Data retrieved from POVCALNET – World Bank. 

B. Categorical variables descriptive statistics 

Region 

Number 
of 

countries 

Welfare 
measurement Poverty lines Income group classification 

Co
ns

um
pt

io
n 

In
co

m
e 

Ab
so

lu
te

 

Re
la

tiv
e 

Hi
gh

 

Up
pe

r M
id

dl
e 

Lo
w

er
 M

id
dl

e 

Lo
w

 

Arab region  21 17 4 13 - 6 3 8 4 

East Asia and the Pacific 30 22 8 24 3 8 10 12 - 

Europe and Central Asia 51 17 34 23 28 31 15 4 1 

Latin America and the 
Caribbean  

27 4 23 27 - 6 16 4 1 

North America 2 - 2 2 - 2 - - - 

South Asia  10 10 - 9 1 - 2 7 1 

Sub-Saharan Africa 42 41 1 41 - 2 4 16 20 

Total 183 111 72 137 34 55 50 51 27 

Source: Compiled by the authors. 
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C. Summary table for numerical variables 

Variable M
in

im
um

 

Q1
 

M
ed

ia
n 

M
ea

n 

Q3
 

M
ax

im
um

 

N
As

 

St
an

da
rd

 
de

vi
at

io
n 

Headcount 0.7783 15 25.3 29.77 41.85 83.3 26 17.89 

Poverty 
line 
(PPP$/day) 

0.7297 2.23 4.06 6.71 7.27 36.38 26 6.99 

Mean 
income 

22.6 124.5 259.2 478.4 564.2 3294.3 1 545.65 

Median 
income 16.07 90.05 181.97 367.64 398.87 3106.87 6 450.38 

Gini index 
(per cent) 

24.63 32.86 37.66 39.13 44.14 65.76 3 8.37 

Population 
(millions) 

10,279 3,400,434 10,474,410 52,951,301 38,041,757 859,247,883 - 129,109,433 

Population 
density 
(per cent) 

1.48 30.244 73.425 160.375 144.14 6987.238 - 462.91 

Urban 
population 
(per cent) 

7.83 36.65 54.54 54.31 73.67 100 - 22.76 

Age 
dependenc
y ratio (per 
cent) 

16.31 48.56 57.03 63.38 78.66 112.51 - 19.18 

Source: Authors’ calculations. 
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D. Arithmetic average of time gap in years between the latest survey 
conducted and the 2019 base year 

Region Time gap in years [𝑚𝑚𝑖𝑖𝑀𝑀,𝑚𝑚𝑀𝑀𝑥𝑥] 

Arab region 4.62 [0.16] 

East Asia and the Pacific 3.98 [0.13] 

Europe and Central Asia 2.26 [0.21] 

Latin America and the Caribbean 5.57 [0.27] 

North America 1.5 [1.2] 

South Asia 3.88 [0.9] 

Sub-Saharan Africa 4.4 [0.11] 
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The present paper proposes a new method to count the poor in a way that maintains comparability 
across countries and over time and is consistent with behavioural tendencies of households as 
modelled by classical economic theory. To this end, the authors propose a concave poverty line 
(CPL) that is grounded in theory and backed by empirical evidence on the relation between absolute 
national poverty lines and income. The major feature of CPL that separates it from similar 
measures, notably the World Bank’s societal poverty line (SPL), is that it adjusts in a non-linear 
fashion to rising income to approach an upper limit. The paper first presents the theoretical 
foundations of CPL, then demonstrates its empirical robustness compared with alternative 
parametric and non-parametric approaches. Lastly, it shows the regional and global headcount 
poverty rates using CPL and alternative poverty lines in 2020 and provides forecasts until 2030. The 
main finding is that global poverty rates using CPL are slightly lower than using SPL, with one third 
of the world’s population estimated to be poor in 2020. This is partly because of the higher poverty 
lines SLP assigns to high-income countries. However, the potential for registering poverty 
reduction is considerably higher using CPL, as poverty lines rise at a decreasing rate with rising 
income relative to SPL for the vast majority of developed countries worldwide. 
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