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1 Inequality
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1.1 Nthabiseng and Pieter

� The WDR 2006 starts with the story of two South African
children born on the same day.

Background information

Characteristics Nthabiseng Pieter

Race and gender Black, girl White, boy

Location Rural Eastern Cape Cape Town

Income Poor Wealthy

Mother's education None Stellenbosch U.

� They are hardly responsible for their background.
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� Yet their background is a good predictor of their future.

Predictions

Characteristics Nthabiseng Pieter

Dead before 1st year 7.2% < 2.4%

Life expectancy 50 68

Education < 1 12

� But this is not exclusive to South Africa's Apartheid past.

� Recall the Gapminder graphs: http://www.gapminder.org/ .
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1.2 Measuring inequality
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Initial ideas

� Suppose we have two people only.

� Clearly, a 50-50 division is equal.

� A 90-10 or 10-90 are clear unequal distributions.

� Consider now the case we three individuals.

� Which distribution is more unequal, 22-22-56 or 20-30-50?

� We hence need some criteria to rank distributions.

� That is, we need a set of goals for any inequality measure.
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Four criteria

1. Anonymity principle.

� Ethical arguments require that it doesn't matter who earns
the income.

� If Nthabiseng makes R100 a week and Pieter R500, the
inequality should be the same if Nthabiseng now makes
R500 and Pieter only R100.

� All we care about if the ranking of income (yi ):

� y1 � y2 � : : : � yn
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2. Population principle.

� Cloning the entire population (with their corresponding in come)
should not alter inequality.

� The size of the population shouldn't matter in order to measure
inequality.

� Comparing the income distribution over n people and other
with same income but twice (2n) the population should lead to
the same inequality measure.
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3. Relative income principle.

� It shouldn't matter whether income is expressed in dollars,
rands or metacais.

� If we multiply the income of all individuals by � 6= 0 inequality
should remain unchanged.

� That is, the inequality on an income distribution of (10,20,40)
should be the same as the one from (1000,2000,4000.)

� All that matter are sharesof total income.
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4. The Dalton principle.

� Dalton (1920)'s principle suggest that transfer from \poor"
individuals to \richer" ones should increase inequality.

� That is, taking money from a person with income yi to another
one with income yj � yi increases inequality.

� This is also called aregressive transfer.
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� We can now formalize these four criteria as follows.

� Let the income distribution of income (y1 � y2 � : : : � yn ).

� and let I (y1; y2; : : : ; yn ) a measure of inequality.

1. Anonymity: the function I does not vary with a
permutation on the income distribution of individuals
f 1,2,. . . ,ng.

2. Population principle:
I (y1; y2; : : : ; yn ) = I (y1; y2; : : : ; yn ; y1; y2; : : : ; yn )

3. Relative income principle:
I (y1; y2; : : : ; yn ) = I (�y 1; �y 2; : : : ; �y n )

4. Dalton principle: for � > 0,
I (y1; y2; : : : ; yn ) < I (y1; : : : ; yi � �; : : : ; y j + �; : : : ; y n )
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1.3 Lorenz curve

� Before looking at some alternative inequality measure, let's
start with a graphical device.

� The Lorenz curve relates the share of total income held by x%
of the population.

� In �gure 6.4, point A shows that the income of share of the
bottom 20% of the population is 10%.

� Point B say that the bottom 80% holds 70% of total income.

� Put di�erently, the rich 20% enjoys 30% of total income.
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Ray, D. (1998)
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� Consider the case when income is equally distributed
(everybody enjoys the same1

n th of total income).

� The Lorenz curve in such case will be equal to the diagonal,
the bottom 20% of pop. enjoys 20% of total income

� Hence, the x% of population enjoys x% of total income.

� Consider the opposite case, where all the income is held but
only person.

� The Lorenz curve is 
at until it hits 100% of the population
where it becomes vertical.

� Given two Lorenz curves, the one closest to the diagonal has
less inequality (for all points).
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� L (2) has greater inequality than L(1).
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� Does the Lorenz curve satisfy the four criteria for inequality?

� In homework 2 you will have a chance to answer this question
in detail.

� There is one problem with Lorenz comparisons.

� When a pair the curves cross we cannot rank them using the
Lorenz criteria.
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� We cannot rank L(2) and L(1). Why?
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� Examples from countries in SSA
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� ...and from other regions
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� ...and from even more regions
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1.4 Other measures

� Consider a population with n individuals.

� Person i has an income equal toyi

� Let's de�ne the mean income as
� � 1

n

P n
i =1 yi

� We will consider four alternative measure of inequality
commonly found in the literature
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The range

� The range (R) is de�ned as the gap between the richest (yn )
and the poorest (y1) income (expressed in terms of the average
income)

� Recall than income is sorted from the lowest to highest income

� R = 1
� (yn � y1)

� Inequality increases when the gap increases.

� Note that this measure does not take into account the incomes
between the richest and the poorest.

� If the second poorest person transfer money to the second
richest one, the inequality will remain intact.

� Does this satisfy the Dalton principle?

Inequality and Poverty May 5, 2009 23



The Kuznets ratios

� Introduced by Simon Kuznets.

� The idea is to compare the share of income of the top x% of
the population and the bottom z%.

� For example, you can compare the income of the top 10% and
the one of the bottom 20%.

� Bigger ratios indicate higher inequality.

� Does this satisfy the Dalton principle?
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The coe�cient of variation

� We introduced this concept in the �rst homework.

� It is the ratio between the standard deviation (� ) and the
mean (� ).

� C = �
� , where � = 1

n

p P n
i =1 (yi � � )2.

� Does this satisfy the Dalton principle? See homework 2.
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The Gini coe�cient

� This measure is related to the Lorenz curve.

� The Gini coe�cient is the ratio M
M + S (see next graph.)

� The Gini coe�cient satis�es all the criteria supported by th e
Lorenz curve.

� That is, when inequality is higher, M will be bigger and the
Gini coe�cient will be higher.
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M

S
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1.5 Examples from SSA
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� Inequality in SSA is the highest, except for LA.
( )K. Deininger, L. Squirer Journal of DeÕelopment Economics 57 1998 259–287 263

Table 1
Decadal medians of Gini coefficients for the income distribution, by Region 1960–1990

1960s 1970s 1980s 1990s

Eastern Europe 22.76 21.77 24.93 28.60
South Asia 31.67 32.32 32.22 31.59
OECD and high income 32.86 33.04 32.20 33.20
East Asia and Pacific 34.57 34.40 34.42 34.80
Middle East and North Africa 41.88 43.63 40.80 39.72
Sub-Saharan Africa 49.90 48.50 39.63 42.30
Latin America 53.00 49.86 51.00 50.00

Regions are ordered by increasing inequality in the 1990s.
™ .Source: Deininger and Squire 1996 .
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� Inequality within SSA (WDR 2006).

Namibia
Botswana

Central African Republic
Swaziland

Lesotho
South Africa

Zambia
Malawi

Gambia, The
Zimbabwe

Madagascar
Côte d•Ivoire

Kenya
Uganda

Cameroon
Burundi
Nigeria

Burkina Faso
Angola

Senegal
Mozambique

Mali
Ghana
Guinea

Mauritania
Benin

Tanzania
Niger

Ethiopia
Mauritius Based on consumption

Sub-Saharan Africa

Based on income

Figure 2.9 Africa and Latin America have the world•s highest levels of inequality
Income and expenditure Gini coef“cients
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� Inequality in SSA: selected countries.
Table 3.1 Annual Average Rates of Changes in Income Inequality for Selected Countries in Africa 
 Year Poorest 

Quintile 
(%)

2nd 
Quintile 
(%)

3rd 
Quintile 
(%)

4th 
Quintile 
(%)

Richest
Quintile 

Computed Gini 
Coefficient

Gambia 1991 v 1992 113.59 39.10 12.31 -0.92 -10.47 -15.10 
Ghana 1992 v 1997 1.23 0.33 -0.38 0.09 -0.24 -0.56 
 1993 v 1997 1.39 0.46 -0.50 0.08 -0.25 -0.49 
Guinea 1991 v 1994 28.73 7.81 0.45 -3.92 -2.03 -4.82 
Kenya 1992 v 1994 21.45 20.14 15.04 9.85 -9.90 -11.82 
Mauritania 1993 v 1995 9.62 12.19 12.31 10.58 -9.81 -11.57 
Niger 1992 v 1995 0.00 0.00 0.00 0.00 0.00 0.00 
Nigeria 1991 v 1997 1.45 -1.44 -2.32 -3.15 2.04 2.01 
 1992 v 1997 -7.96 -4.50 -2.76 -1.14 2.88 4.21 
 1993 v 1997 2.24 -2.23 -3.41 -4.70 3.08 3.02 
Senegal 1991 v 1994 22.48 14.00 7.65 2.13 -6.32 -8.63 
Tanzania 1991 v 1993 66.94 38.55 20.90 7.47 -14.88 -19.38 
Uganda 1992 v 1993 -2.65 5.72 5.85 4.31 -4.43 -4.32 
Zambia 1991 v 1997 -5.49 -3.06 -2.00 -0.85 1.93 2.67 
 1993 v 1997 2.50 0.83 -2.48 -5.48 2.70 2.54 
Ethiopia 1981 v 1995 -1.33 -1.07 -0.86 -0.45 1.03 1.51 
Lesotho 1986 v 1993 -1.35 -2.12 -1.40 0.01 0.51 0.49 
 1987 v 1993 -1.57 -2.46 -1.64 0.02 0.60 0.57 
Madagascar 1960 v 1993 1.24 0.69 0.68 0.38 -0.51 -0.67 
 1980 v 1993 1.28 0.84 0.44 0.00 -0.40 -0.60 
Mali 1989 v 1994 -8.13 -6.72 -5.46 -2.50 5.03 6.78 
Rwanda 1983 v 1984 0.00 0.84 -0.90 -0.18 0.21 0.17 
Tunisia 1965 v 1971 -2.16 -8.94 -6.33 -5.72 4.80 5.35 

Source: Bigsten and Shimeles (2003). 
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� Inequality in SSA: longer dates.
Table 6. Trends in Inequality

Country Years Gini Coefficient Type
Côte d’Ivoire 1985

1986
1987
1988
1995

41.2
38.6
40.0
36.9
38.0

Expenditure

Ghana 1988
1989
1991
1992
1997

35.9
36.7
34.0
33.9
32.7

Expenditure

Kenya 1992
1994

54.4
57.5

Expenditure
Income

Mauritius 1986
1991

39.6
36.7

Expenditure

Nigeria 1986
1992
1993

37.0
41.1
37.5

Expenditure

South Africa 1993 62.3 Income
Tanzania 1969

1977
1993

39.0
44.0
38.1

Expenditure

Uganda 1989
1992
1993*
1994*
1995*
1997*

33.0
40.8
35.8
37.9
38.5
35.8

Expenditure

Zambia 1976
1991
1993
1996

51.0
43.5
51.4
52.4

Income
Expenditure
Expenditure
Expenditure

Source: World Income Inequality Database (WIID), Version 1.0, 12 September 2000.
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� Inequality in SSA: other measures.
Table 7. Ratio of Top to Bottom Quintiles

Country Year Shares
Ratio Q5/Q1

(Top/Bottom Quintile)
Q1 Q5

In percentages
Côte d’Ivoire 1985

1986
1987
1988

5.7
7.0
6.5
6.8

47.4
46.2
47.0
44.1

8.3
6.6
7.3
6.5

Ghana 1988
1989
1992

6.9
7.0
8.4

43.2
44.1
42.2

6.2
6.3
5.3

Kenya 1992
1994

3.4
5.0

61.8
50.2

18.2
10.0

Mauritius 1980
1986
1991

7.1
5.9
6.7

39.9
45.7
43.4

5.6
7.7
6.5

Nigeria 1986
1992
1993

7.0
6.6
4.0

44.2
48.3
49.3

6.4
7.3

12.4
Uganda 1989

1992
8.5
6.8

41.9
48.1

4.9
7.1

Zambia 1976
1991

3.7
5.6

56.6
49.7

15.3
8.9

Source: Author’s calculations from WIID Database, Version 1.0, September 2000.
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� In South Africa whites' share remains big but decreasing

Figure 10: Racial share of remuneration, 1990-2004
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20%

40%
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Whites Indians Coloureds Blacks

Source: Own estimates

Inequality and Poverty May 5, 2009 34



2 Poverty
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2.1 Poverty measures

Concepts

� Poverty line: a critical threshold below which individuals are
declared to be poor.

� The threshold could refer to income, consumption oraccessto
goods and services.

� Nutrition-based lines: the amount of money needed to
guarantee minimum consumption of calories.
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� Key issues

1. Overall consumption or item-by-item consumption (e.g.,enough
for for food but not for clothing.)

2. Absolute vs. relative: how can we compare di�erent needs in
di�erent countries?

3. Households vs individuals. Consumption is observed at the
household level and we usually don't know how it is distributed.

� why do we need a poverty line?

� Say poverty line is $1 per day. How di�erent are individuals
with $1.01 and those with 99 cents?

� Read the article by A. Deaton (2006).
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Measures

� Let denote y income (or expenditure), m the average income,p
the poverty line.

� If yi < p , then individual i is poor.

� Consider a country with N individuals.

� The �rst measure is to count how many poor are in a country:
how many indiv. earn less thanp.

� However, we want to account for the total number of people
living in this country.

� Hence, thePoverty Head-count (PHC) is
P HC =

P N
i =1

1(y i <p )
N , 1(A) = 1 if A is true and 0 otherwise.
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� PHC is a widely used.

� However, there are some problems.

1. Consider two countries with the same PHC and withp = 100.
In one country all the poor earn $99 each and in the second
they all earn $50 each. Can we still say that both countries are
equally poor?

2. Consider this poverty alleviation policy. Let's tax the v ery poor
and give the revenues to the ones just below the poverty line so
they can escape poverty.

� The main problem with PCH is that it does not account for the
extent of the poverty.
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� To solve this problem we can use theIncome Gap (IG).

� It measures the average gap in poverty (p � yi ) relative to the
poverty line
IG = 1

N

P N
i =1 ( p� y i

p )1(yi < p )

� This measure it's also used but it's less popular.

� Problems

1. Consider two countries with the same IG and with p = 100. In
one country all the poor earn $40 each and in the second half
the poor earn $20 and the other half makes $60. Can we still
say that both countries are equally poor?.

2. Consider a transfer from the very poor to the less poor suchthat
they escape poverty. Will IG be the same after the transfer?

3. Consider the same transfer but now the less poor do not escape
poverty, will IG be the same?
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� To solve this problems Foster, Greer and Thorbecke proposed
what is now known as the FGT index
P� = 1

N

P N
i =1 ( p� y i

p ) � 1(yi < p )

� The parameter � could take di�erent values.

� When � = 0 then P0 = P HC .

� When � = 1 then P1 = IG .

� An interesting case is when� = 2. Thus P2 takes into account
the distribution among the poor.

� P2 then solves all the problems described above.

� However, P2 is not very commonly used.
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2.2 Examples from SSA
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� SSA is the region with the highest PHC.

Figure 2: Poverty measures by region 1981-2004 
(a) Headcount index 
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� Its levels are going back to 1981.
Table 1:  Poverty measures for $1 a day 
(a) Percentage of population  
Region 1981 1984 1987 1990 1993 1996 1999 2002 2004 
East-Asia and Pacific (EAP) 57.73 39.02 28.23 29.84 25.23 16.14 15.46 12.33 9.05 
   Of which China 63.76 41.02 28.64 32.98 28.36 17.37 17.77 13.79 9.90 
Eastern-Europe+Central Asia (ECA) 0.70 0.51 0.35 0.46 3.60 4.42 3.78 1.27 0.94 
Latin America+Caribbean (LAC) 10.77 13.07 12.09 10.19 8.42 8.87 9.66 9.09 8.64 
Middle East+North Africa (MNA) 5.08 3.82 3.09 2.33 1.87 1.69 2.08 1.69 1.47 
South Asia (SAS) 49.57 45.43 45.11 43.04 36.87 36.06 34.92 33.56 30.84 
   Of which India 51.75 47.94 46.15 44.31 41.82 39.94 37.66 36.03 34.33 
Sub-Saharan Africa (SSA) 42.26 46.20 47.22 46.73 45.47 47.72 45.77 42.63 41.10 
Total 40.14 32.72 28.72 28.66 25.56 22.66 22.10 20.13 18.09 
Total excl.China 31.35 29.69 28.75 27.14 24.58 24.45 23.54 22.19 20.70 

(b) Number of people  
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� Comparing di�erent measures.

Table 3.3 Poverty in 21 African Countries Using National Poverty Lines,
1990s

Indicator Rural Urban Overall

Headcount ratio (percent) 56 43 52
Poverty gap (percent) 23 16 22
Squared poverty gap (percent) 13 8 12
Mean expenditure (dollars a person per year) 409 959 551
Mean poverty line (dollars a person per year) 325 558

Source:Ali 1999.
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� ...and an example from Ivory Coast (1985-1988)
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Table 3.4 Consumption Poverty in Various African Countries

Headcount ratio Squared poverty gap

First Second First Second Change in per capita
Country, years year year year year consumption (percent)

Ethiopia
Rural, 1989 and 1995 61.3 45.9 17.4 9.9 8.2
Urban, 1994 and 1997 40.9 38.7 8.3 7.8 5.1

Ghana, 1987 and 1996 31.9 27.4 2.5
Rural 37.5 30.2
Urban 19.0 20.6

Mauritania, 1992 and 1996 59.5 41.3 17.5 7.5 11.5
Rural 72.1 58.9 27.4 11.9
Urban 43.5 19.0 9.7 2.1

Nigeria, 1992 and 1996 42.8 65.6 14.2 25.1 Ð16.3
Rural 45.1 67.8 15.9 25.6
Urban 29.6 57.5 12.4 24.9

Uganda, 1992 and 1997 55.6 44.0 9.9 5.9 22.4
Rural 59.4 48.2 10.9 6.56
Urban 29.4 16.3 3.5 1.65

Zambia, 1991 and 1996 57.0 60.0 25.5 16.6 Ð1.4
Rural 79.6 74.9 39.1 23.2
Urban 31.0 34.0 9.7 5.4

Zimbabwe, 1991 and 1996 37.5 47.2 7.2 9.3 Ð1.8
Rural 51.5 62.8 10.2 13.0
Urban 6.2 14.9 0.5 1.4

Note:Headcount ratio and squared poverty gap are based on national (nutritionally based) poverty lines. Comparisons between countries are not
valid. Ethiopia data are based on small samples. Nigeria data are provisional. 
Source:World Bank data.
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2.3 Poverty dynamics

� Consider the example from Ivory Coast.

� Are the poor in 1988 the same from 1985?

� With FGT measures we have a good snapshot, but we have no
clue about dynamics.

� With new micro datasets we are now able to follow household
over time.

� This allows us to talk about poverty dynamics.
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Measurements

� One measure of poverty dynamics is to compute the proportion
of household who cannot escape poverty (= chronic poverty).

� We can also �nd what are the characteristics of those
experiencing chronic poverty (see handout for South Africaand
Uganda).
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People who moved 
out of poverty
(poor in 1998,

non-poor in 2001)

People in chronic poverty

People who were 
not poor in either 

period

People who moved into 
poverty (non-poor in 
1998, poor in 2001)

Key to tables:

(The sample “gures are taken from 11.1a … Rural chronic
poverty in Nicaragua)

17.0% 42.0%

30.0% 11.0%
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Examples from SSA
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About one-quarter of
the worldÕs chronically poor
live in sub-Saharan Africa

About one in every
three poor people in

sub-Saharan Africa is
chronically poor

One in every 6 or 7 people
in sub-Saharan Africa

is chronically poor

Figure 6.1 Chronic poverty in sub-Saharan Africa
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Table 11.1b Chronic Poverty in Kwa-Zulu Natal,
South Africa 1993…1998

RURAL URBAN

8.4% 24.3% 5.8% 8.3%

32.2% 35.2% 75.2% 10.7%
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Table 11.1c Chronic Poverty in Uganda, 1992…1999

RURAL URBAN

30.7% 20.5% 24.1% 10.2%

37.7% 11.1% 59.6% 6.0%
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Table 11.1j Chronic Poverty in Urban Ethiopia,
1994…1997

9.2% 25.0%

47.8% 17.9%
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Sources

� Lorenz curves come from Debraj Ray (1998) textbook.

� Inequality in South Africa: van der Berg et al (2005) \Trends
in poverty and inequality since the political transition."

� Inequality in SSA (tables 6 and 7) from by Tsikata, Y. (2001)
\Globalisation, Poverty and Inequality in Sub-Saharan Afr ica:
A Political Economy Appraisal."

� Inequality in SSA (table 3.1) Okojie, C. and A. Shimeles (2006)
\Inequality in sub-Saharan Africa: a synthesis of recent
research on the levels, trends, e�ects and determinants of
inequality in its di�erent dimensions".

� Recent trends in PHC: Chen, S. and M. Ravallion (2007)
\Absolute Poverty Measures for the Developing World,
1981-2004" World Bank.
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� FGT in Africa: Can Africa Claim the 21st Century? The
World Bank Washington, D.C.

� FGT in Ivory Coast: Deaton (1997) The Analysis of Household
Surveys.

� Poverty dynamics: Chronic poverty centre.
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