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NEW GLOBAL POVERTY COU NTS ∗
Nanak Kakwani and Hyun H. Son

ABSTRACT
The m ain objective ofthis study is to com pute an internationalpoverty threshold based on the
food requirem ent to ensure an adequate calorie intake for the world’s poorest. The study
proposes a new m ethodology based on consum er theory to provide a caloric based
international poverty threshold. U sing this m ethodology, the international poverty line is
estim ated to be equal to $1.22 in 1993 PPP exchange rates. A ccording to this new yardstick,
alm ost 1.37 billion people were poor around the world in 2001. The study also provides global
estim ates ofhunger, according to which 13.28 percent ofthe world population – equivalent to
687 m illion people – suffered from hunger in 2001.
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1 INTROD U CTION
Globalestim ates ofpoverty can play an im portant role in m onitoring the leveland change
in poverty at the globallevel. It is true that an in-depth analysis ofcountry- specific poverty
profiles is m ore usefulfor understanding the nature ofpoverty and for devising poverty
reduction strategies, but globalcounts can be used as a powerfuldevice to create political
awareness in giving priority to poverty reduction, as wellas providing benchm arks for
individualcountries. The W orld Bank is the m ain institution that produces globalestim ates of
poverty. It presented globalpoverty estim ates for the first tim e in its 1990 W orld Developm ent
Report. The Report chose a $1 a day poverty line, m easured in 1985 purchasing power parity
(PPP). The PPP exchange rates are used because they take into account the localprices of
goods and services that are not traded internationally.
The $1 a day poverty line was chosen because it was the m ost typicalpoverty line am ong
the low-incom e countries for which poverty lines were available. This poverty line has com e to
be regarded as providing the absolute m inim um standard ofliving, below which m eeting
basic needs is not fully possible. Based on this poverty line, Ravallion and Chen (1997)
estim ated that 1.30 billion people in the world are poor.
Recently, Chen and Ravallion (2001)have produced m uch im proved globalestim ates of
poverty based on an expanded database consisting of297 household surveys spanning 88
countries. They have also provided estim ates ofthe change in globalpoverty over tim e. The
m ost im portant feature ofthe new estim ates is that they are based on vastly im proved 1993
PPP exchange rates for consum ption. These rates are superior to the earlier ones in term s of
coverage ofcountries and are based on price and consum ption baskets prevailing in 1993.
The W orld Bank determ ined a new poverty line of$1.08 per person per day at 1993 prices,
which is the m edian ofthe nationalpoverty lines in 10 countries:Bangladesh, China, India,
Indonesia, Nepal, Pakistan, Thailand, Tanzania, Tunisia and Zam bia. In its calculations ofglobal
poverty, the W orld Bank has now recalculated the num ber ofpoor based on this new poverty
threshold, which is stillreferred to as the $1 a day poverty line (Chen and Ravallion, 2001).
The root idea ofthe poverty line is that it should reflect the cost ofachieving basic hum an
needs. However, the $1 a day (or $2 a day)poverty line does not reflect the cost ofachieving
any kind ofbasic hum an needs. It was chosen m ainly because it was a typicalpoverty line
prevailing in the 1980s in a sam ple of33 countries, which included only 10 low incom e
countries. Thus, there is a clear-cut need to revise the globalpoverty estim ates so that they
take som e basic capabilities into account (Sen, 1999).
O ne ofthe basic hum an needs is the capability to be adequately nourished. A ccording to
Lipton (1988), “access to [an]adequate source ofnutrition” is a good indicator ofquality oflife;
health, shelter, education, even m obility, which are allreflected in nutritionalstatus, although
not in a linear or otherwise sim ple way. The m ain objective ofthis study is to com pute an
internationalpoverty threshold based on the food requirem ent to ensure adequate calorie
intake for the world’s poorest. The study proposes a new m ethodology based on consum er
theory to provide caloric based internationalpoverty thresholds. In the construction poverty
thresholds, the study utilizes unit record data for 19 low incom e countries (4 in A sia and 15 in
A frica). Since the surveys in different countries were conducted in different years, we chose the
latest available survey in each country.
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The internationalpoverty threshold developed on the basis of19 countries is used to
produce globalpoverty counts utilizing the W orld Bank data base consisting ofover 450
surveys for about 100 counties covering 93 percent ofthe population oflow and m iddleincom e countries in the world.

2 PU RCH ASING POWER PARITY
The purchasing power parity (PPP)exchange rates are the essentialingredients ofdeterm ining
internationally com parable poverty lines. The PPP exchange rates are essentially the cost of
living indices am ong the countries. They allow us to m ake internationalcom parisons ofcosts
ofliving in different countries. For instance, the W orld Bank has determ ined that $1.08 in 1993
PPP (in 1993 prices)dollars is an appropriate internationalpoverty line, then utilizing the 1993
PPP conversion rates, we can estim ate the equivalent value ofthis poverty line in the country’s
localcurrency in 1993 prices.
Suppose that we want to estim ate the poverty rate ofthe ith country for which the
household survey is available for 2000, then we need to know the ith country’s poverty line
in 2000. This can easily be estim ated using the inflation rate that occurred between 1993
and 2000. Thus, the estim ation ofglobalpoverty rates requires both PPP exchange rates and
nationalconsum er price indices. The accurate estim ation ofglobalpoverty rates depends on
the accuracy ofboth PPP exchange rates and consum er price indices.
It m ust be em phasized that PPP exchange rates were not designed for m aking
internationalpoverty com parisons; they were m ainly designed for com paring aggregates from
nationalaccounts.1 PPP exchange rates are based on prices ofcom m odities that are not
representative ofthe consum ption baskets ofthe poor (Rao, 2003). More im portantly, weights
in the PPP baskets ofgoods and services do not adequately represent the consum ption basket
ofthe poor.
The W orld Bank’s $1 a day poverty line was based on 1985 PPP exchange rates. Recently,
the Bank has changed the base to 1993. The changing ofthe PPP base can m ake a lot of
difference to the poverty lines as wellto the poverty rates. In the present study we used the
1993 PPP exchange rates. Table 1 presents the consum er price indices for the 19 countries in
1993 and the survey periods, which are utilized for constructing the poverty thresholds. This
table also presents the 1993 PPP exchange rates.

3 H OW D ID TH E WORLD BANK ARRIVE AT TH E $1 A D AY
POVERTY LINE?
The 1990 W orld Developm ent Report presented globalestim ates ofpoverty on the basis ofthe
$1 a day poverty line m easured using a 1985 PPP exchange rate for the first tim e. The W orld Bank
arrived at the $1 a day poverty line based on the country specific nationalpoverty lines for a
sam ple of33 countries. These poverty lines were obtained from a wide range ofsources within
and outside the Bank. It is stated that these should not be considered as ‘official’ poverty lines,
either ofthe governm ents or ofthe Bank. Many were estim ates from independent researchers.
Thus, these poverty lines were evolved using widely different m ethodologies.
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TA BLE 1

Consum er price indices, 1993 PPP exchange rates and nationalpoverty lines
Countries

Survey
Year

Consumer price index
1993

Survey year

1993 PPP
exchange rate

National
Poverty line in
1993 PPP
dollars

Burundi

1998

73.0

186.5

56.3

1.21

Burkina Faso

1998

74.4

107.1

103.4

0.99

Ivory Coast

1998

70.2

111.1

159.1

1.77

Cameroon

1996

70.5

103.6

142.4

1.81

Ethiopia

2000

87.2

106

1.3

1.50

Ghana

1998

50.2

223.7

178.9

2.34

Guinea

1994

90.9

94.7

339.3

2.26

Gambia

1998

91.8

106.1

2.4

2.52

Kenya

1997

76.5

121.2

11.8

1.95

Madagascar

2001

48.2

172

530.3

1.11

Mozambique

1996

39.7

144.6

808.0

1.73

Malawi

1997

40.5

150.2

1.5

1.86

Nigeria

1996

36.8

129.3

11.5

0.76

Uganda

1999

88.5

122.4

260.0

1.70

Zambia

1998

48.3

221.6

223.4

1.14

Bangladesh

2000

159.0

235.0

12.7

1.42

India

2000

100.0

168.0

7.0

1.00

Lao PDR

1998

78.0

207.0

209.9

1.09

Nepal

1996

82.0

104.0

9.2

1.11

Source:authors’ calculations.

Som e countries had m ore than one poverty line. For instance, ifthey had separate
poverty lines for urban and ruralareas, then the lowest poverty line was chosen. The correct
procedure would have been to use the weighted average poverty line with a weight proportional
to the population ofthe urban and ruralareas.
The nationalpoverty lines so selected were constructed around the m id 1980s. Since
then, m any countries have revised their localpoverty lines (and som e have even changed the
m ethodology). This im plies that the $1 a day poverty line constructed on the basis ofm id
1980s nationalpoverty lines m ay not be applicable in the new m illennium .
The $1 a day line is said to be representative ofthe poverty lines found am ong lowincom e countries. It is obvious that this line should have been derived from a sam ple oflowincom e countries. But the Bank’s sam ple of33 countries consisted ofonly 10 low-incom e
countries. It included m any rich industrialized countries such as Japan, A ustralia, W est
Germ any, Belgium , Canada and U nited States, which do not have absolute poverty. They
generally use relative poverty lines.
The W orld Bank attem pted to derive the internationalpoverty line by fitting a crosscountry sem i-log function, relating a country’s poverty line with its m ean per capita private
consum ption, both in 1985 PPP dollars. Since econom etric analysis failed to yield a reasonable
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internationalpoverty line, the Bank then decided to determ ine the poverty line by eyeballing
the scatter plot of this equation. This eyeballing m ethod gave rise to the poverty line of
$31 per m onth, which becam e well-known as the $1 a day poverty line. The Bank’s claim that
$1 a day is representative ofpoverty lines found am ong low-incom e countries has a very
weak foundation.2

4 CH ANGING TH E PPP BASE FROM 1985 TO 1993
In the late 1990s, the W orld Bank released the 1993 PPP exchange rates, which are superior
to the earlier ones in term s ofcoverage ofcountries and are based on prices and consum ption
baskets constructed by the 1993 InternationalCom parison Project (ICP). The new PPP
conversion rates are now available for 110 countries, while the earlier Penn W orld Tables
provided the PPP rates for only 60 countries.
W hilst the new and im proved PPP for 1993 are welcom e, they also raise som e questions,
m ainly, what should be the poverty line at 1993 PPP dollars that is equivalent to the $1 a day
poverty line at 1985 PPP dollars? The inflation rate in the U SA between 1985 and 1993 was
roughly about 50 percent (about 5.5 percent per annum ), which m eans that the $1 a day
poverty line in 1985 would be equivalent to $1.50 a day in 1993. The W orld Bank did not adopt
this poverty line because it was wellabove the m edian ofthe 10 lowest poverty lines in the
sam ple of33 countries. The ten countries with the lowest poverty lines in 1993 PPP dollars
were Bangladesh, China, India, Indonesia, Nepal, Pakistan, Tanzania, Thailand, Tunisia and
Zam bia. The m edian poverty line ofthese 10 countries was calculated to be equalto $1.08 per
person per day. Thus, the W orld Bank adopted $1.08 in 1993 PPP dollars to be its new
internationalpoverty line, which is stillreferred to as $1 a day poverty line.
Many critics have pointed out that the W orld Bank has lowered the realpoverty line. The
equivalent poverty line in 1993 PPP should have been $1.50 and not $1.08. The Bank has
defended against this allegation by saying that one cannot sim ply adjust for inflation in the U S
between 1985 and 1993 to update the poverty line because there has been a PPP devaluation
ofpoor countries relative to the U S with the switch from the 1985 to 1993 based PPP, as a
result ofboth the new price data available and better m ethods ofcalculating the PPP exchange
rates. Ifthis argum ent holds (for which an adequate explanation has not been provided), the
correct procedure would have been to estim ate the degree ofdevaluation and then to
determ ine the equivalent poverty line in 1993 PPP. Instead, the W orld Bank adopted on an ad
hoc basis the m edian ofthe 10 lowest poverty lines. Thus, $1.08 in 1993 PPP is not equivalent
to the original$1 a day line in 1985 PPP.
The $1.08 a day is the m edian ofthe poverty lines ofthe 10 countries with the lowest
poverty lines am ong a sam ple of33 countries. It cannot be regarded as a typicalpoverty line
oflow-incom e countries; the countries with the lowest poverty lines are not necessarily the
countries with the lowest incom es. For instance, Tunisia is a relatively rich country with per
capita consum ption of$ 8.00 in 1993 PPP, which is included in these 10 countries. Sim ilarly,
Indonesia and Thailand are not low incom e countries.

5 A COM PILATION OF NEW NATIONAL POVERTY LINES
A s noted in the previous section, the nationalpoverty lines com piled by the W orld Bank were
constructed around the m id 1980s. Since then m any countries have revised their national

6

InternationalPoverty Centre

W orking Paper nº 29

poverty lines (and som e have even changed the m ethodology). This im plies that the $1 a day
poverty line constructed on the basis ofthe m id 1980s localpoverty lines m ay not be applicable
in the new m illennium . It is, therefore, im portant to fix an internationalpoverty line that can be
considered representative ofthe poverty lines found am ong low-incom e countries in the
recent past.
To do that, we com piled the nationalpoverty lines for our sam ple of19 low incom e
counties, 15 in Sub-Saharan A frica and 4 in A sia. W e obtained the nationalpoverty lines from
the W orld Bank’s various poverty assessm ent reports. Most ofthese poverty lines were
constructed in the m id to late 1990s. W e converted the nationalpoverty lines from local
currency to PPP dollars using the consum er price indices and PPP exchange rates, given in Table 1.
These lines are presented in the last colum n ofTable 1.
It is interesting to note that m ost ofthe countries in our sam ple of19 countries in A frica
and A sia have poverty lines that are m uch higher than $1.08 in 1993 PPP. There are only three
countries, nam ely, Burkina Faso, India and Nigeria, which have lower poverty lines than the
W orld Bank poverty line. Thus, $1.08 a day is not a typicalpoverty line for poor countries.
In our sam ple of19 countries in A frica and A sia, the m edian poverty line is calculated to
be equalto $1.50 in 1993 PPP. Thus, we would regard $1.50 to be a typicalpoverty line ofthe
low-incom e countries. The W orld Bank’s poverty line of$1.08 appears to be rather low.
Moreover, the poverty lines, which the W orld Bank has used, were constructed around the
period in the m id 1980s; our poverty lines are m ore recent, from the 1990s.
U sing the typicalpoverty line of$1.50, we com puted the percentage and the num ber of
poor for the 6 regions based on the W orld Bank classification. These estim ates are referred to
here as the TPL estim ates. A ccording to the W orld Bank poverty line, 1.098 billion people in 2001
lived in poverty, but the TPL estim ates show that 1.865 billion people lived in poverty in 2001.
Thus, there is a wide divergence in globalpoverty counts between the W orld Bank’s estim ates
and our new estim ates based on a m ore typicalpoverty line am ong low-incom e countries.
TA BLE 2

Percentage and num ber of poor by regions in 2001
Regions

World Bank (i)

TPL (ii)

World Bank

TPL

Percentage of poor

Number of poor (million)

East Asia and Pacific

14.89

28.54

271.12

519.66

East Europe and Central Asia

3.46

8.63

16.34

40.76

Latin America and the Caribbean

9.96

15.68

52.21

82.19

Middle East and North Africa

2.35

9.04

6.95

26.74

South Asia

31.89

56.58

439.23

779.29

Sub-Saharan Africa

46.38

61.82

312.57

416.63

Total

21.27

36.12

1098.42

1865.26

Source:authors’ calculations.
(i)W orld Bank estim ates based on $1.08 per day at 1993 PPP.
(ii)Estim ates based on a typicalpoverty line am ong low-incom e countries in the late 1990s.
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6 PROPOSED M ETH OD OLOGY BASED ON CONSU M ER TH EORY
A poverty line specifies the society’s m inim um standard ofliving to which everybody in that
society should be entitled. Defining a m inim um standard ofliving is not easy. A n obvious way
to define it is in term s ofthe utility an average person derives by consum ing a given bundle of
goods and services. Suppose an internationalm inim um standard ofliving to which everybody
should be entitled exists and, which is m easured by a utility leveldenoted by u*. A nyone
whose actualenjoym ent ofutility is less than u* is identified as poor. Ifu* is fixed for all
countries, then such estim ated poverty counts willobviously be internationally com parable.
W e m ay define a utility function as:
u =u

q f qn
,
r n

(1)

where q f and q n are the quantity vectors offood and non-food item s ofconsum ption,
respectively; r is the average calorie requirem ent ofa country and n is a m easure ofsom e
other basic needs in a country. In a country with extrem e clim ate, n m ay be the additional
non-food requirem ent such as expenditure on extra clothing and heating.
It is evident from (1)that ifu is fixed at the u* levelfor allcountries, the food basket and
non-food baskets, denoted by q f and q n , respectively, willbe different for different countries
because the countries differ with respect to their basic needs as m easured by r and n. Ifall
countries have the sam e basic needs, then there willbe a single poverty line, which willbe
internationally com parable.
The utility function given in (1)cannot be directly estim ated from household surveys.
However, we can m ake som e judgm ent about its m agnitude indirectly. In this study, we have
developed a m odelbased on consum er theory, which helps us to arrive at internationally
com parable poverty lines. W e present a detailed discussion ofthe m odelin the A ppendix.
W ith the help ofour m odel, we have dem onstrated that the calorie cost in food PPP
dollars is a m onotonically increasing function ofthe utility people enjoy. This result im plies
Lem m a 1 (the proofofwhich is given in the A ppendix).
Lemma 1:If the people in tw o countries have the sam e calorie costin food PPP dollars,then
they w illenjoy the sam e levelof utility.
This lem m a has an im portant im plication. It tells us that we can obtain internationally
com parable food poverty lines ifwe determ ine the food poverty line in each country by using
a constant calorie cost in food PPP dollars across allcountries. Thus, the internationally
com parable food poverty line willbe obtained by m ultiplying a country’s calorie requirem ent r
by the calorie cost (ccost*)in food PPP dollars. The food poverty lines so obtained for each
country willim ply the sam e utility levelenjoyed by the people in different countries.
O ur m odelpresented in the A ppendix also dem onstrates that we can obtain the non-food
poverty lines by utilizing the food and totalexpenditure functions derived from consum er
theory. The non-food poverty lines estim ated in this way would be com parable across
countries because they willprovide the sam e levelofutility to individuals at the poverty
lines but living in different countries. The totalinternationalpoverty lines willbe obtained
by sum m ing the food and non-food poverty lines. W e describe this procedure using Figure 1.
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In Figure 1, the horizontalaxis represents utility leveland the verticalaxis represents
expenditures. Figure 1 depicts the food and totalexpenditure functions, which tellus how m uch
expenditure food and non-food, respectively, willbe required in order for the consum ers to enjoy
a given levelofutility. These expenditure functions are m onotonically increasing in the utility level
u. C is the point that corresponds to the food poverty line on the food expenditure function.
Corresponding to point C, we obtain B on the x-axis, which gives the utility levelu* that is im plicit
in the food poverty line. A t this point, consum ers willenjoy the m inim um basic standard of
living, which willm eet their calorie requirem ents.
Corresponding to point B on the x-axis, we obtain point D on the totalexpenditure
function, which gives BD as the totalpoverty line that is consistent with the utility levelu*.
O bviously then, CD willbe the non-food poverty line. The non-food poverty line so obtained
willbe consistent with standard consum er theory. Note that this m ethod ofcalculating the
non-food poverty line is equivalent to Ravallion’s (1998)upper poverty line, which he derived
using a different m ethodology.
Ravallion (1998)also suggested estim ating the non-food poverty line using the idea that
ifa person’s totalincom e is just enough to reach the food threshold, anything that a person
spends on non-food item s willbe considered as basic non-food needs. A ccording to this idea,
the non-food poverty line is the household’s non-food expenditure at which the household’s
totalexpenditure is equalto the food poverty line. A t this point, the household’s incom e is just
sufficient to buy only the nutritionally adequate food basket so that any expenditure a
household incurs on non-food willbe absolutely essential.
In the figure, E is the point at which the totalexpenditure is equalto the food poverty line.
A t this point, FE willbe the non-food poverty line, which willalways be less than CD. The
non-food poverty line corresponds to the utility level_u*, whereas the food poverty line
corresponds to the utility levelu*. Thus, the food and non-food poverty lines do not im ply
the sam e levelofconsum er utility. Thus, we say that Ravallion’s m ethod is inconsistent with
standard utility theory. W e recom m end using CD as the non-food poverty line.
FIGU RE 1

D eterm ination of Non-food Poverty Line

Total
expenditure
function

D

E
C
Food
poverty
line
O

Food
expenditure
function

F
A

*
_u

B

*
u

Utility
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7 ESTIM ATES OF A NU TRITION BASED INTERNATIONAL FOOD
POVERTY LINE
7.1 CA LO RIE REQ U IREMENTS
W e use the basic needs approach to construct the food poverty line. This approach requires
caloric requirem ent (or needs)ofindividuals. It m ust be em phasized that these requirem ents
depend on severalfactors such as age, sex, body weight, clim atic conditions and activity levels.
The U nited Nations’ Food and A griculturalO rganization (FA O )is m ainly concerned with the
m easurem ent ofunder nutrition in the world, so it provides calorie requirem ents for different
countries in the world. W e com piled the average calorie requirem ent (per individualper day)
for our sam ple of19 countries. The first colum n in Table 4 presents the calorie requirem ents
per person per day.

7.2 CA LO RIC CO ST A ND THE FO O D PO VERTY LINE
The food poverty line ofa household can be determ ined by m ultiplying the calorie requirem ent
ofthe household by the calorie cost. It was dem onstrated in Section 2 that the calorie cost has a
m onotonic relationship with the utility level; the higher the utility level, the greater the calorie
cost. This m eans that ifwe know the calorie cost ofthe poor, we would also know the utility
levelenjoyed by the poor. How do we find out the calorie cost ofthe poor when we do not
know who the poor are? W e used the following procedure:
First, we want to determ ine how the calorie cost varies with the standard ofliving
m easured by the household’s per capita consum ption. To do so, we divided the population
into five quintiles by ranking the households by their per capita finalconsum ption. The final
consum ption is defined as a sum ofallnet cash and in-kind expenditures. W e constructed a
food basket for each quintile.
Household surveys generally provide us with expenditures and quantities ofeach food
item consum ed by households. W e determ ined the average expenditure and average quantity
ofeach food item in each ofthe five quintiles.3 Thus, we constructed five food baskets (one for
each quintile). W e were also able to acquire the quantity to calorie conversions, which provided
us with the totalcalories obtained from these baskets. Since we know the totalfood expenditure
for each quintile and the totalcalories obtained from the food basket for each quintile, we
could calculate the calorie cost for each quintile by dividing the totalfood expenditure by
the totalcalories. The calorie costs for Bangladesh are presented in Table 3.
TA BLE 3

Caloric cost per 1,000 kilo calories in Bangladesh
Quintiles

Takka in 2000

1993 PPP dollars

Quintile 1

7.62

0.41

Quintile 2

9.78

0.52

Quintile 3

11.47

0.61

Quintile 4

13.81

0.74

Quintile 5

19.15

1.02

Source:authors’ calculations.
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In Bangladesh, people belonging to the first quintile spend 7.62 Takka on food in order to
obtain 1,000 calories. The calorie requirem ent for Bangladesh is 2,080 calories per person per
day, so the average food poverty line for Bangladesh would be 7.62 × 2080 /1000 , which is
equalto 15.85 Takka per person per day. This is the food poverty line for Bangladesh.
It is noted that the calorie cost increases as we go from a lower quintile to a higher
quintile. This result holds for allcountries. This supports the conclusion from our m odelthat
the calorie cost is an increasing function ofthe standard ofliving (m easured by the per capita
totalconsum ption).4
In order to m ake a com parison ofcalorie costs across countries, we need to convert the
calorie costs in localcurrency to PPP dollars. This is easily done utilizing the CPIand PPP
exchange rates given in Table 1. The caloric cost in Bangladesh for the people in the first
quintile is 41 cents in 1993 PPP dollars. This gives the food poverty line for Bangladesh in
1993 PPP dollars as equalto 0.41× 2080 /1000 , which is 85 cents per person per day. In these
calculations, we have m ade a judgm ent that the first quintile is a reasonable reference group.
It is essentialto m ake such a judgm ent about the reference group. U sing the first quintile as a
reference group im plies that the food poverty line of85 cents per person per day is the
absolute m inim um food requirem ent in Bangladesh below which m eeting the basic
nutritionalrequirem ent is not possible.
TA BLE 4

New nutrition based poverty line at 1993 PPP dollars
Poverty line in 1993 PPP dollars

Calorie
requirement*

Food

Non-food

Total

Burundi

2,070

0.85

0.20

1.05

Burkina Faso

2,080

0.85

0.50

1.35

Ivory Coast

2,170

0.89

0.74

1.63

Cameroon

2,170

0.89

0.74

1.63

Ethiopia

2,000

0.82

0.39

1.21

Ghana

2,170

0.89

0.52

1.41

Guinea

2,130

0.87

0.68

1.56

Gambia

2,160

0.89

0.34

1.22

Kenya

2,140

0.88

0.30

1.18

Madagascar

2,110

0.87

0.21

1.07

Mozambique

2,200

0.90

0.35

1.26

Malawi

2,080

0.85

0.30

1.16

Nigeria

2,120

0.87

0.27

1.14

Uganda

2,050

0.84

0.63

1.47

Zambia

2,110

0.87

0.27

1.14

Bangladesh

2,080

0.85

0.38

1.23

India

2,140

0.88

0.41

1.29

Lao PDR

2,000

0.82

0.28

1.10

Nepal

2,120

0.87

0.34

1.21

Median

2,120

0.87

0.35

1.22

Countries

Source:authors’ calculations.
Note:* Per capita per day.
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In the construction offood poverty lines for different countries, our m odelsuggested
that we should use the sam e calorie cost in PPP dollars for allcountries. This requirem ent will
ensure that the m inim um standard ofliving rem ains the sam e for allcountries, which im plies
that the food poverty line willbe internationally com parable.
Ifour objective is to m ake an internationalcom parison ofpoverty rates, then we should
use a calorie cost that is typicalofthe whole world. This would require calculating the calorie
cost for allcountries in the world and calculating the m edian calorie cost. This task, clearly, is
beyond the scope ofthe present study. In our view, this is also very unnecessary. W e can use
the calorie cost ofa typicallow-incom e country. In our study, we selected Bangladesh as an
anchor country. This selection was partly m otivated by the fact that we did not have detailed
food baskets for other low-incom e tropicalcountries. Thus, the food poverty lines in 1993 PPP
dollars for the 19 countries presented in Table 4 were com puted by m ultiplying the caloric
requirem ents ofeach country by the caloric cost of41 cents per 1,000 calories.

8 ESTIM ATES OF GLOBAL H U NGER
W e m ay define a household to be suffering from hunger ifit does not have enough incom e
to be able to m eet its basic food needs. Since the food poverty line determ ines the m inim um
basic food needs ofthe household, we can say that the household suffers from hunger ifits per
capita totalconsum ption is less than the food poverty line. Further, we assum e that ifa household
suffers from hunger, then allits m em bers also suffer from extrem e poverty. U nder these
assum ptions, we can calculate the percentage ofpopulation that suffers from hunger.
The m edian food poverty line is 87 cents per person per day (in 1993 PPP dollars). W e
applied this poverty line to m easure the percentage ofpeople suffering from hunger. The
estim ates are presented in Table 5. It is noted that 13.28 percent ofthe world population
(685.78 m illion people)suffered from hunger in 2001. The m ajority ofpeople suffering from
hunger are residing in South A sia and A frica.
TA BLE 5

Percentage and num ber of people suffering from hunger in 2001
Regions

Percentage of people (%)

Number of people (million)

East Asia and Pacific

7.99

145.48

East Europe and Central Asia

1.58

7.46

Latin America and the Caribbean

6.4

33.55

Middle East and North Africa

0.93

2.75

South Asia

18.02

248.19

Sub-Saharan Africa

36.85

248.34

Total

13.28

685.78

Source:authors’ calculations.

9 NON-FOOD POVERTY LINE
In Section 6, we dem onstrated that ifwe know the food poverty line, we can utilize consum er
theory to estim ate the non-food poverty line, which takes account ofcountry specific non-food
basic needs.
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The basic idea ofconsum er theory is that we determ ine the non-food poverty at the
point where per capita household food consum ption is equalto the food poverty line. W e
have utilized the following non-param etric approach to calculate the non-food poverty line
for each country.5
(i)

First, calculate the ratio ofa household’s per capita food expenditure to the food
poverty line m ultiplied by 100. This ratio willbe equalto 100 when the household’s
per capita food expenditure is equalto the household’s per capita food poverty line.

(ii) A rrange the households in ascending order according to the food poverty line ratio
(in (i))using the household survey data.
(iii) Select the households whose food-poverty line ratio lies between 95 and 105.6
(iv) Calculate the average non-food poverty line for the individuals belonging to these
households.

The above procedure provided the non-food poverty line for each country in local
currency. To m ake internationalcom parisons ofthe non-food poverty lines, we needed to
convert them to PPP dollars. This was easily done using the consum er price indices and PPP
exchange rates, which are given in Table 1. The non-food poverty lines in 1993 PPP dollars are
presented in Table 4.

10 TOTAL POVERTY LINE AND POVERTY RATES
The totalpoverty lines for 19 countries were obtained by adding up the respective food and
non-food poverty lines in 1993 PPP dollars. The m edian poverty line am ong 19 low- incom e
countries is calculated as equalto $1.22 (per person per day)varying from $1.05 in Burundi
to $1.63 in the Ivory Coast.
TA BLE 6

Percentage and num ber of poor using nutrition based poverty line, 2001
Regions

Percentage of people (%)

Number of people (million)

East Asia and Pacific

19.23

350.14

East Europe and Central Asia

4.96

23.42

Latin America and the Caribbean

11.58

60.70

Middle East and North Africa

4.09

12.10

South Asia

41.13

566.50

Sub-Saharan Africa

52.27

352.26

Total

26.43

1,365.13

Source:authors’ calculations.

W e have utilized this new internationalyardstick to com pute globalpoverty counts. These
estim ates are presented in Table 6. It is noted that 26.43 percent ofthe world population
(1.365 billion people)lived in absolute poverty in 2001. The m ajority ofpoor are living in
South A sia.
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11 CONCLU D ING REM ARK S
Every society has its own views on what constitutes a m inim um standard ofliving. Strictly
speaking, we should not be able to m ake cross-country com parisons ofpoverty rates since
it would be virtually im possible to agree on a com m on poverty basket that is acceptable in
every country.
In spite ofthis, globalestim ates do play an im portant role in m onitoring the leveland
change in poverty around the world. They can be used as a powerfultoolto heighten public
awareness about the need to fight poverty and achieve the Millennium Developm ent Goals.
The efforts m ade by the W orld Bank to produce globalpoverty counts based on an
internationally com parable threshold m ust be applauded. U nfortunately, the Bank has paid
little attention to im proving the m ethodology for constructing such a threshold. In this paper,
we have dem onstrated how shaky the W orld Bank m ethodology has been. The national
poverty lines com piled for the purpose ofdeterm ining the originalinternationalpoverty line
were constructed around the m id-1980s. Many countries have revised them and som e have
even changed the m ethodology for their calculation. It is, therefore, im portant to fix an
internationalpoverty line that is representative ofthe poverty lines oflow-incom e countries
in the recent past.
In this study, we have attem pted to address this deficiency by com piling the national
poverty lines for a sam ple of19 low-incom e countries, 15 in Sub-Saharan A frica and 4 in A sia.
W e arrived at a poverty line of$1.50 com pared to the W orld Bank’s figure of$1.08. U sing this
poverty line, we estim ated that there were nearly 1.9 billion people living in poverty around
the world in 2001. This figure is considerably higher than the 1.1 billion poor reported by the
Bank. O ur estim ates are based on a m ore typicalpoverty line prevailing in the m id 1990s
am ong the low-incom e countries.
However, the m ain objective ofthis study has been to com pute the internationalpoverty
threshold based on the food requirem ent to ensure adequate calorie intake for the world’s
poorest. The study proposes a new m ethodology based on consum er theory to provide a
caloric based internationalpoverty threshold. U sing this m ethodology, we com puted the
internationalpoverty line as being equalto $1.22. A ccording to this new yardstick, alm ost
1.37 billion people were poor around the world in 2001.
In this study, we have also provided globalestim ates ofhunger. A person is defined as
suffering from hunger ifhe or she does not have enough incom e to be able to m eet his or her
basic food needs. A ccording to this definition, 687 m illion people are suffering from hunger.
These estim ates willclearly be helpfulto internationaldonor agencies that are concerned
about achieving the Millennium Developm ent Goalofreducing world hunger.
O ur calculations clearly suggest that an effort m ust be m ade to im prove the m ethodology
for estim ating the num ber and percentage ofpoor people around the world. In fact, the W orld
Bank’s poverty counts are in need ofserious adjustm ent ifthey are to m ore accurately reflect
the situation ofthe world’s poorest in the new m illennium .
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APPEND IX :PROPOSED M OD EL
This appendix presents the m odelthat helps to arrive at internationally com parable poverty lines.
Suppose p f and p n are the price vectors offood and non-food item s ofconsum ption,
respectively; then, using the conventionaltreatm ent ofconsum er choice, we m axim ize utility
function
u= u

q f qn
,
r n

(A 1)

subject to budget constraint
p f ⋅ q f + pn ⋅ qn ≤ x

(A 2)

where x is the totalexpenditure or incom e that is available to the consum er. It is assum ed that
allcountries have the sam e utility as (A 1)but different r and n.
This m axim ization procedure yields the food and non-food dem and functions as

(

)

(A 3)

(

)

(A 4)

q f = rg f x, rp f , np n

and
q n = ng n x, rp f , np n

respectively. These equations are the Marshallian dem and functions (Marshall, 1930).
Substituting (A 3)and (A 4)into (A 1)yields the expenditure function

(

x = e u , rp f , np n

)

(A 5)

which is the m inim um cost ofbuying the individualutility u at given food and non-food prices.
Further, substituting (A 5)into (A 3)and (A 4)yields the Hicksian food and non-food
dem and equations (Hicks, 1957):
q f = rg f u , rp f , np n

(

)

(A 6)

(

)

(A 7)

and
q n = ng n u , rp f , np n

respectively.
The food and non-food poverty lines are then obtained by substituting u = u* in (A 6)and
(A 7), respectively, as
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(

F = p f q f = rp f g f u*, rp f , np n

)

(A 8)

and

(

NF = p n q n = np n g n u * , rp f , np n

)

(A 9)

Equations (A 8)and (A 9)give the food and non-food poverty lines at the point where
individuals ofthe country concerned enjoy the sam e levelutility u*. These lines are
internationally com parable because they m aintain the sam e utility levelacross countries. The
problem is:How do we determ ine u*? The following solution is proposed.
The food poverty line should satisfy the requirem ent that calorie intake is equalto calorie
requirem ent. Suppose c is the vector that converts a food quantity vector qf into calories. c is
fixed for each country depending on the kind offood the county’s population is consum ing.
c × qf is the num ber ofcalories that are obtained from the food basket qf , which should be
equalto the calorie requirem ent r. Thus, using (A 6), we obtain
c.g f ( u * , rp f , np n ) = 1

(A 10)

Ifthis equation is to hold for allexogenously determ ined values ofr, pf , n and pn, then the
function g f ( u * , rp f , np n ) should not contain rpf and npn as its argum ents, that is, it should
depend only on u*. The food poverty line in (A 8)willthen be given by

( )

F = p f q f = rp f g f u *

(A 11)

Since the food poverty line can also be written as the product ofcalorie requirem ent and
calorie cost (which is the expenditure on food per calorie), (A 11)im m ediately gives the calorie
cost function as

( )

c cos t = p f g f u *

(A 12)

Thus, the calorie cost ofa country depends on two factors, food prices and the utility levelu*.
The calorie cost in (A 12)is in localcurrency ofthe country.
The PPP converts prices in localcurrency ofa country to prices in U S dollars. Suppose
p is the vector ofinternationalfood prices, the PPP conversion rate k is given by
*
f

p f = kp *f

(A 13)

which on substituting in (A 12)gives
c cos t * = p*f g f ( u * )

(A 14)

where c cos t * = c cos t / k is the calorie cost in food PPP dollars. Since p *f is the international
food price (which is sam e for allcountries)and g f u * is a m onotonically increasing function
ofu*, from (A 14)the calorie cost in food PPP dollars is a m onotonically increasing function of
the utility people enjoy. This proves Lem m a 1 given in Section 2.

( )
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Lemma 1:If the people in tw o countries have the sam e calorie costin food PPP dollars,then
they w illenjoy the sam e levelof utility.
A s pointed out in Section 2, Lem m a 1 tells us that we can obtain internationally
com parable food poverty lines ifwe determ ine the food poverty line in each country by
using a constant calorie cost in food PPP dollars across allcountries. Thus, the internationally
com parable food poverty line (denoting by F*)willbe obtained by m ultiplying a country’s
calorie requirem ent r by the calorie cost (ccost*)in food PPP dollars.
Given F*, which is in PPP dollars and the food PPP exchange rates, we can determ ine the
food poverty line for each country in localcurrency, which we denote by F. Substituting F into
(A 11), we can solve for u*, which is the utility levelenjoyed by people at the food poverty line
and is fixed across countries. Further, substituting u* into (A 9), we can solve for the non-food
poverty line, NF, which willbe the non-food poverty line in localcurrency. U sing the non-food
PPP conversions, we obtain the non-food poverty line in internationaldollars. The non-food
poverty lines estim ated this way would be com parable across countries because they provide
the sam e levelofutility to individuals at the poverty lines but living in different countries. The
totalinternationalpoverty lines are obtained by sum m ing the food and non-food poverty lines.
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NOTES
1. There are two m ain lim itations to PPP. Firstly, as PPP com parisons weigh prices by the share in world consum ption,
worldwide relative prices closely track relative prices in the U nited States, W estern Europe, and Japan. U sing such rich
country prices willinflate poor country incom es (and vice versa). A s a result, this underestim ates world poverty. Thus, if
only food prices are used, which our m ethodology requires, this willreduce the bias.
2. Defenders of a 1$ a day poverty line argue that one of the m ost im portant m erits of this approach is sim plicity.
The argum ent is that if the definition of poverty lines becom es too com plex, then the debate on poverty will revolve
around technical aspects of how to define the poor and not on the m easures and policies necessary to lift them from
poverty. O n the other hand, policy efforts focused on the wrong target, though sim ple, m ay be self-defeating.
3. Q uintiles were constructed using household per capita consum ption expenditure.
4. A n intuitive interpretation of this result is that richer households consum e their calories from m ore expensive food
stuffs, for exam ple substituting m eat for potatoes. The richer households m ay also be paying higher prices for the sam e
food item s because they generally buy higher quality food item s (for exam ple, a superior quality ofrice).
5. W e are suggesting a non-param etric approach. To im plem ent this m ethodology, we would require unit record data on
household expenditure surveys. O ne can also use a regression m odel(as proposed by Ravallion 1998). W e believe that
the non-param etric approach is m ore robust.
6. W e should select households whose per capita food expenditure is equal to the food poverty line, which m eans we
should select the households at the point where the household’s food-poverty line ratio is equal to 100. Since it is
im possible to calculate this ratio for a specific point, it is reasonable to select a range in the neighbourhood of 100.
W e selected a range ofthe food-poverty line ratios lying between 95 and 105.
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