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This paper proposes a new type of growth rate, called the “poverty equivalent growth rate” (PEGR),
which takes into account both the growth rate in mean income and how the benefits of growth are
distributed between the poor and the non-poor. The proposed measure satisfies a basic requirement
that the proportional reduction in poverty is a monotonically increasing function of the PEGR. Thus,
maximizing the PEGR implies a maximum reduction in poverty. The paper demonstrates that the
magnitude of PEGR determines the pattern of growth: whether growth is pro-poor in relative or
absolute sense or is “poverty reducing” pro-poor. The pattern of growth has been analyzed for Brazil
using the National Household Survey (PNAD) covering the period 1995–2005.

1. Introduction

Reducing poverty has become a major concern in development policy. In
turn, the focus on poverty reduction has spurred interest in pro-poor growth. This
issue has generated a certain amount of policy and academic debate,1 which
however, has not led to any consensus on how to define or measure pro-poor
growth. This study aims to contribute to the literature of measuring pro-poor
growth.

Kakwani and Pernia (2000) defined a growth as pro-poor if the poor benefit
proportionally more than the non-poor, i.e. growth results in a redistribution of
income in favor of the poor. When there is a negative growth rate, growth is
defined as pro-poor if the loss from growth is proportionally less for the poor than
for the non-poor. This is a relative concept of pro-poor growth because growth
leads to a reduction in relative inequality. On the other hand, Grosse et al. (2008)
have defined pro-poor growth in a stronger absolute sense: growth is pro-poor if
the poor enjoy greater absolute benefits than the non-poor. When growth is
negative, growth is absolute pro-poor if the absolute loss from growth is less for
the poor than for the non-poor. Another definition of pro-poor growth is due to
Ravallion and Chen (2003), who defined growth as pro-poor if it reduces poverty.

Note: To compute the poverty equivalent growth rate proposed in this paper, STATA do-file is
available from the authors upon request. We would like to acknowledge helpful comments and
suggestions by Stephan Klasen and two anonymous referees.

*Correspondence to: Hyun H. Son, Economics and Research Department, Asian Development
Bank, PO Box 789, 0980 Manila, Philippines (hhson@adb.org).

1Among many others, see Dollar and Kraay (2002), Eastwood and Lipton (2001), McCulloch and
Baulch (1999), Klasen (2003), Kakwani and Pernia (2000), Ravallion and Chen (2003) and Son (2004).
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As will be demonstrated in this paper, this is the weakest definition of pro-poor
growth when growth is positive. This definition does not specify how much the
reduction in poverty should be in order to classify growth as pro-poor. However,
when there is a negative growth rate, this is the strongest definition of pro-poor
growth, i.e. the negative growth leads to a reduction in poverty. We will refer to
this definition as poverty reducing pro-poor growth.

The focus on pro-poor growth is motivated by the fact that the growth
process should achieve a rapid reduction in poverty. A change in poverty depends
on both the growth rate in mean income and the distribution of the benefits from
growth. Since there are two factors that affect poverty, the policy of maximization
of growth rate alone will not achieve a maximum reduction in poverty.

In this paper, we will develop a new measure of growth rate called “poverty
equivalent growth rate” (PEGR), which takes into account both the growth rate in
mean income and how the benefits from growth are distributed between the poor
and the non-poor. The proposed measure satisfies a basic requirement that reduc-
tion in poverty is a monotonically increasing function of the PEGR; the larger the
PEGR, the greater the reduction in poverty will be. Thus, the PEGR is an effective
measure of poverty reduction, i.e. maximization of PEGR implies a maximum
reduction in poverty. If a government’s objective is to achieve a maximum reduc-
tion in poverty, then its policies should be focused on maximizing the PEGR.
Further the PEGR can be used as an important indicator to monitor poverty over
time as well as across socioeconomic and demographic groups.

In the paper, we will also demonstrate that the magnitude of PEGR deter-
mines the pattern of growth; whether growth is pro-poor in a relative or absolute
sense or is poverty reducing pro-poor. Thus, the PEGR provides a conceptual
framework for unifying the three alternative concepts of pro-poor growth.

The PEGR is derived for an entire class of additively decomposable poverty
measures—including the Foster–Greer–Thorbecke (Foster et al., 1984) and Watts
(1968) measures. Ravallion and Chen (2003) derived their measure of growth rate
only for the Watts measure. Thus, the PEGR is more general in the sense that it
encompasses all additively decomposable poverty measures.2 Furthermore, while
Ravallion and Chen’s measure does not satisfy the basic monotonicity axiom, the
PEGR satisfies the axiom.

This paper is structured in the following manner. Section 2 is devoted to the
conceptual framework. Section 3 defines the poverty equivalent growth rate. In
Section 4, the pattern of growth is analyzed for Brazil using the National House-
hold Survey (PNAD) covering the period 1995–2005. Section 5 concludes.

2. Conceptual Framework

Suppose the income x of an individual is a random variable with a density
function f(x), and z is the poverty line, then a general class of additively decom-
posable poverty measures can be written as

2Kakwani and Pernia (2000) and McCulloch and Baulch (1999) measures of pro-poor growth
focus only on the distribution of benefits of growth between the poor and the non-poor. Ravallion and
Chen (2003) is the only measure in the literature which is comparable to the proposed PEGR.
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The growth elasticity of poverty is defined as the ratio of the proportional change
in poverty to the proportional change in the mean income. This elasticity is
obtained by the total differential of (1) as
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where g = dLn(m) is the growth rate of mean income and g(p) = dLn(x(p)) is the
growth rate of the income of people at the p-th percentile. d is the percentage
change in poverty resulting from a growth rate of 1 percent in the mean income.

Poverty reduction depends on two factors. The first is the magnitude of the
economic growth rate: the larger the growth rate, the greater the reduction in
poverty. The second is the change in inequality. Growth is generally accompanied
by changes in inequality; an increase in inequality reduces the impact of growth on
poverty reduction. To measure these two impacts, we decompose the growth
elasticity of poverty in (2) as the sum of two components, h and z:
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is the neutral relative growth elasticity of poverty derived

by Kakwani (1993). This is the percentage change in poverty when there is a 1
percent growth in the mean income of society, provided that the growth process
does not change relative inequality (i.e. when everyone in society receives the same
proportional benefits of growth). This elasticity is always negative. z is given by
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where L′(p), being the first derivative of the Lorenz function, measures the effect of
inequality on poverty reduction. This tells us how poverty varies due to changes
in relative inequality that accompany the growth process. Growth is pro-poor

3Foster–Greer–Thorbecke (Foster et al., 1984) poverty measures are obtained when we substitute

P z x
z x

z
,( ) = −( )α

in (1), where a is the parameter of inequality aversion. When a = 0, 1, or 2, the

poverty measure q corresponds to the head-count ratio, the poverty gap ratio or the severity of poverty
index, respectively. If we substitute P(z, x) = Ln(z) - Ln(x) in (1), we obtain the Watts (1968) poverty
measure.
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(anti-poor) in a relative sense if the change in relative inequality that accompanies
growth reduces (increases) the total poverty.4 That is to say, growth is pro-poor
(anti-poor) if the growth elasticity of poverty is greater (less) than the neutral
relative growth elasticity of poverty.

Using such ideas, Kakwani and Pernia (2000) developed a relative pro-poor
growth index defined as the ratio of the growth elasticity of poverty to the neutral
relative growth elasticity of poverty:

ϕ δ
η

= .(4)

From this, a growth process is said to be pro-poor in a relative sense if j is greater
than 1. If the growth rate is negative, growth is defined as relatively pro-poor if j is
less than 1, i.e. loss of income from negative growth is proportionally less for the
poor than for the non-poor. In addition, a growth process is defined as neutral in
relative distribution if j = 1, i.e. when everyone enjoys the same proportional
benefits.

We may define a growth process as “absolutely pro-poor” when the poor
receive the absolute benefits of growth equal to or more than the absolute benefits
received by the non-poor. Following this approach, absolute inequality would fall
during the course of growth. Similar to the idea of neutral relative growth elasticity
of poverty, we introduce the idea of neutral absolute growth elasticity of poverty,
which is defined as the elasticity of poverty with respect to growth when the benefits
of growth are equally shared by every individual in society. This elasticity is given by

η μ
θ

* = ∂
∂∫
P
x

dp
H

0

(5)

which is the proportional change in poverty given a 1 percent growth in the mean
income of society, provided that the growth process does not change absolute
inequality (i.e. when everyone in society receives the same absolute benefits of
growth). It can be shown that the absolute magnitude of h* is always greater than
the absolute magnitude of h, which implies that poverty reduction will always be
greater when people receive equal absolute benefits rather than equal proportional
benefits from the same level of economic growth.

Similar to the idea of Kakwani and Pernia’s (2000) relative pro-poor growth
index, we define an absolute pro-poor growth index as:

ϕ δ
η

*
*

= .(6)

4Many studies measure the pro-poorness of growth by changes in the Gini index. The Gini index
is not an appropriate measure of inequality to measure pro-poor growth because there is no monotonic
relationship between changes in the Gini index and poverty reduction. With mean income remaining
the same, an increase or a decrease in the Gini index can still leave poverty unchanged; similarly, an
increase or a decrease in the Gini index can lead to a reduction or an increase in poverty. Thus, a change
in the Gini index cannot always tell us whether or not growth is pro-poor. In this context, ς defined
above has a direct relationship with changes in poverty. This is derived from the part of the Lorenz
curve which directly affects the poor.
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A growth process will be pro-poor in the absolute sense if j* is greater than 1. If the
growth rate is negative, growth is defined as absolute pro-poor when j* is less than
1, i.e. absolute loss of income from negative growth is less for the poor than for the
non-poor.

According to Ravallion and Chen (2003), growth is pro-poor if it reduces
poverty, i.e. dLn(q) = dg is less than 0. We have identified this situation as poverty
reducing pro-poor growth.

So far, we have discussed three alternative concepts of pro-poor growth. In
the next section, we integrate these concepts into a common framework based on
the PEGR.

3. Poverty Equivalent Growth Rate

The two indices of pro-poor growth, j and j*, merely measure how the
benefits from growth are distributed across the population. They are not sufficient
to determine any change in poverty. To determine how a growth process affects
poverty, we need to have an indicator that takes account of both the growth rate
in mean income and the distribution of benefits from growth.

To address this issue, we introduce the idea of a poverty equivalent growth rate
(PEGR). It is the growth rate g * that would result in the same proportional change
in poverty as the present growth rate g if the growth process was not accompanied
by any change in relative inequality (i.e. when everyone in society received the same
proportional benefits of growth). The actual proportional change in poverty is
given by dg, where d is the growth elasticity of poverty. If growth were distribution-
neutral in a relative sense (i.e. relative inequality did not change), then the growth
rate g * would achieve a proportional change in poverty equal to hg * which should
be equivalent to dg. Thus, the PEGR denoted by g * is given by

γ δ η γ ϕγ* = ( ) =(7)

which can also be written as

γ * =

∂
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which shows that the PEGR as the weighted average of the growth rates of income
at each percentile point, with the weight depending on the poverty measure used.5

5For the Foster–Greer–Thorbecke (Foster et al., 1984) class of poverty measures, the PEGR is
given by
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The PEGR for the Watts measure is obtained by substituting P(z, x) = Ln(z) - Ln(x) into (7) and can

be defined as γ W

H

H
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0

. This is, in fact, the pro-poor growth index proposed by Ravallion and

Chen (2003).
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Since h is always negative, equation (7) implies that if dg is negative (positive), g *
will be positive (negative). Equivalently, the PEGR is consistent with the direction
of the change in poverty: a positive (negative) value of the PEGR implies a
reduction (increase) in poverty.6 The proposed measure thus satisfies a basic
requirement that the reduction in poverty is a monotonically increasing function of
the PEGR; the larger the PEGR, the greater the reduction in poverty will be. Thus,
the PEGR is an effective measure of poverty reduction, i.e. maximization of PEGR
implies a maximum reduction in poverty.

To determine the pattern of growth, i.e. whether growth is pro-poor or
anti-poor, write

γ γ ϕ γ* = + −( )1 .(9)

As noted earlier, growth is pro-poor in relative sense when g > 0 and j > 1 or when
g < 0 and j < 1. Each of these conditions implies that the second term in the right
hand side of (9) is positive. Thus, growth will be pro-poor in a relative sense if
g * > g.

To determine if growth is pro-poor in absolute sense, write equation (9) as

γ γ ϕ ϕ ϕ γ* * *= + −( )[ ]+ −( )1 1 .(10)

As defined earlier, growth is pro-poor in the absolute sense when g > 0 and j* > 1
or when g < 0 and j* < 1. Each of these conditions implies that the second term in
the right hand side of (10) is positive. Thus, growth will be pro-poor in the absolute
sense if g * > g [1 + (j - j*)] Since j > j* always holds, pro-poor growth in the
absolute sense will always imply pro-poor growth in the relative sense but not the
other way around. Thus, the absolute pro-poor growth is a stronger requirement
than the relative pro-poor growth. This suggests that with the same growth rate in
mean income, the absolute pattern of growth will lead to a more rapid reduction
in poverty than the relative pattern of growth.

The Ravallion and Chen (2003) definition of pro-poor growth implies that
growth reduces poverty, which is satisfied when g * > 0. If growth rate g > 0, then
g * > g will always imply g * > 0, and thus the relative pro-poor growth always
implies a poverty reducing pro-poor growth. This demonstrates that poverty
reducing pro-poor growth is the weakest requirement, weaker than both relative
and absolute pro-poor growth, when growth rate is positive. On the other hand,
g * > 0 implies that g * - g > -g, which further implies g * > g when g < 0. This
demonstrates that poverty reducing pro-poor growth is a stronger requirement
than the relative pro-poor growth when the growth rate in mean income is nega-
tive. Applying the same logic, we can show that poverty reducing pro-poor growth
is a stronger requirement than even the absolute pro-poor growth when the growth
rate in mean income is negative. Thus, the PEGR provides a unifying framework
to determine the patterns of growth defined by three alternative concepts of
pro-poor growth.

6The PEGR satisfies the consistency axiom proposed by Ravallion and Chen (2003).
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Inequality is commonly perceived as a relative concept because there are few
studies that present absolute measures of inequality. We can thus expect that there
will be a greater consensus on a relative, rather than an absolute concept of
pro-poor growth. However, an absolute concept of pro-poor growth can also be
attractive since government transfer policies are generally understood in terms of
absolute benefits going to the poor. For instance, a policy that gives $5 to the poor
and $1 to the rich will be readily accepted as pro-poor. Such a policy will be
absolutely pro-poor. On the other hand, a policy that gives $1 to the poor and $5
to the rich will never be regarded as pro-poor, even though it may reduce poverty.
This suggests that the concept of poverty reducing pro-poor growth may not be
considered as an appropriate definition of pro-poor growth because it classifies
growth as pro-poor even when the poor receive a tiny fraction of benefits of growth
that are enjoyed by the rich.

Son and Kakwani (2008) conducted a cross-country analysis of pro-poor
growth in 80 countries in 237 growth spells during the period 1984–2001. They
found 106 spells and 131 spells for negative growth rates and positive growth rates,
respectively. The incidence of poverty fell in 86 percent of all positive growth spells
and increased in 87 percent of all negative growth spells. These results point out
that most growth processes will be classified as pro-poor (anti-poor) using the
definition of poverty reducing pro-poor growth, provided that the growth rate in
mean income is positive (negative). This implies that governments can achieve
pro-poor outcomes only by ensuring positive growth rates. Such outcomes may
not guarantee a rapid reduction in poverty if the growth process leads to increases
in relative and absolute inequalities. A main objective of having pro-poor growth
is to achieve a rapid reduction in poverty. With this objective to the fore, the focus
of government policies should be on both enhancing growth and improving rela-
tive and absolute inequality, i.e. maximizing the PEGR.

4. Empirical Illustration

This study utilizes the Pesquisa Nacional por Amostra de Domicilios (PNAD,
the Brazilian Annual National Household Survey) from 1995 to 2005. For this
study, we have chosen per capita real income as a welfare indicator.7 Per capita real
income is defined as the per capita nominal income adjusted for prices, which vary
across regions and over time. This is achieved by dividing the per capita nominal
income by the per capita poverty line expressed as a percentage. The poverty line
used in this paper takes into account the variation in regional costs of living (Neri,
2001; Ferreira et al., 2003).8

7Almost all poverty and inequality studies in Latin American countries use per capita income as a
measure of household welfare. This is because their household surveys are designed to collect data on
income more accurately than data on expenditures. Moreover, many surveys in Latin America provide
detailed expenditures only for selected years.

8The poverty line in Brazil is the income required to meet the basic needs in food and non-food
items of consumption.
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Table 1 presents growth rates of per capita real income as well as the PEGR.9

The results reveal that the actual growth rate of per capita real income was almost
stagnant from 1995 to 2002. However, growth improved during the last two
periods, with per capita real income increasing at an annual rate of 3.55 and 5.58
percent during 2003–04 and 2004–05, respectively.

We also look at how the benefits (losses) from growth are distributed among
the poor and the non-poor. This analysis can be done using the PEGR calculated
for a general class of Foster–Greer–Thorbecke (Foster et al., 1984) poverty mea-
sures (see Table 1). It is clear from Figure 1 that the growth pattern in Brazil has
been mostly pro-poor for the past decade except for the 1995–96 period. This is
observed from the fact that the PEGR is greater than the actual growth rate in per
capita real income. The findings suggest that overall, the growth in Brazil,
although slow and sluggish, benefited the poor proportionally more than the
non-poor during the 1995–2005 period.

It is also interesting to note from Table 1 that when there was positive growth,
it benefited the ultra-poor living far below the poverty line much more than the
poor clustered around the poverty line. This is indicated by the values of the PEGR
for the severity of poverty index. This type of growth pattern can be observed from
the periods 1997–98, 2001–02, 2003–04 and 2004–05.

The pro-poor growth pattern can also be examined when the economy goes
through a period of negative growth. With negative growth, and a PEGR greater
(less) than the actual growth rate, the recession hurts the poor (non-poor) propor-
tionally less than the non-poor (poor). To illustrate, following the Asian crisis
during the period 1998–99, there was a substantial fall in per capita real income.
However, its adverse effect was felt proportionally less among the poor (and even
much less among the ultra-poor) than the non-poor. Another period of negative
growth occurred during 2002–03, due mainly to a confidence shock to the market
from the new administration. In that period, while the negative growth hurt the

9We did not calculate the PEGR for the Watts measure because some households in the sample
had zero incomes. This is the major problem with the Watts measure. One possible solution to this
problem is to exclude households with zero incomes. However, we did not think that this was an
appropriate solution because deleting such households introduces bias in the estimates. Moreover, we
do not believe that the Watts measure will provide greater insight into the issue than the three poverty
measures used in our calculations.

TABLE 1

Poverty Equivalent Growth Rates for Brazil, 1995–2005

Period Actual Growth Rate

Poverty Equivalent Growth Rate (PEGR)

Head-Count Ratio Poverty Gap Severity of Poverty

1995–96 1.59 0.66 -3.16 -5.63
1996–97 0.70 -0.01 1.96 2.87
1997–98 0.87 3.12 4.50 5.82
1998–99 -5.12 -2.90 -1.86 -1.32
1999–01 0.77 1.08 -0.53 -1.59
2001–02 0.07 0.60 6.20 9.17
2002–03 -6.13 -2.40 -3.36 -5.77
2003–04 3.55 7.55 9.26 12.26
2004–05 5.58 9.19 8.35 9.19

Source: Authors’ calculations.
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poor proportionally less than the non-poor, its adverse impacts were much greater
on the ultra-poor compared to poor people living just below the poverty line.

We have so far looked at the pattern of growth in relative terms. Do the poor
benefit from growth in absolute terms? Table 2 presents a summary of patterns of
growth in terms of three alternative concepts of pro-poor growth discussed in the
previous sections. The results reveal that overall the poor have not gained in
absolute terms during the 1995–2005 periods. Yet there are exceptions for two
sub-periods when the poor lost absolutely less than the non-poor. Those excep-
tions occurred when growth was negative. In 1998–99 and 2002–03, absolute losses
from negative growth were smaller for the poor than for the non-poor.

During the economic recovery in the 2003–05 period, the poor enjoyed greater
proportional benefits of growth but their absolute benefits were smaller; growth
was not pro-poor in the absolute sense. To achieve a rapid reduction in poverty,
the government should aim at achieving absolute pro-poor growth. This has a
greater impact on poverty reduction than the relative pro-poor growth.

The negative growth generally increases poverty unless the reduction in
inequality offsets the adverse impact of negative growth, which is less likely to
happen. In the two negative growth periods, 1998–99 and 2002–03, poverty
increased. Based on the definition of poverty reducing pro-poor growth, this
growth pattern is classified as anti-poor. This definition of pro-poor growth does
not tell us how the loss of income incurred from the negative growth rate is
distributed between the poor and the non-poor. The relative and absolute pro-
poor patterns inform us that the loss of income is less for the poor than for the
non-poor in both relative and absolute terms.

5. Concluding Remarks

Poverty reduction depends on two factors. The first factor is the magnitude of
the economic growth rate: the larger the growth rate, the greater the reduction of
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Figure 1. Poverty Equivalent Growth Rate for the Poverty Gap Ratio
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poverty. The second is the distribution of benefits from economic growth between
the poor and the non-poor. Since there are two factors that affect poverty, the
policy of maximization of growth rate alone will not achieve a maximum reduction
in poverty. Our emphasis in this paper is the need to enhance growth and improve
the distribution of benefits from growth.

This paper develops a new measure of growth rate called the “poverty equiva-
lent growth rate” (PEGR), which takes into account both the growth rate in mean
income and how the benefits from growth are distributed between the poor and the
non-poor. The proposed measure satisfies a basic requirement that reduction in
poverty is a monotonically increasing function of the PEGR; the larger the PEGR,
the greater will be the reduction in poverty. Thus, the PEGR is an effective
measure of poverty reduction (maximization of PEGR implies a maximum reduc-
tion in poverty). If a government’s objective is to achieve a maximum reduction in
poverty, then its policies should be focused on maximizing the PEGR.

The paper demonstrates how the magnitude of PEGR can determine the
pattern of growth; whether growth is pro-poor or anti-poor. The paper presents

TABLE 2

Patterns of Growth in Brazil

Periods
Relative Pro-Poor

Growth
Absolute Pro-Poor

Growth
Poverty Reduction
Pro-Poor Growth

Head count ratio
1995–96 No No Yes
1996–97 No No No
1997–98 Yes Yes Yes
1998–99 Yes Yes No
1999–01 Yes No Yes
2001–02 Yes Yes Yes
2002–03 Yes Yes No
2003–04 Yes No Yes
2004–05 Yes No Yes

Poverty gap ratio
1995–96 No No No
1996–97 Yes No Yes
1997–98 Yes No Yes
1998–99 Yes Yes No
1999–01 No No No
2001–02 Yes Yes Yes
2002–03 Yes Yes No
2003–04 Yes No Yes
2004–05 Yes No Yes

Severity of poverty
1995–96 No No No
1996–97 Yes No Yes
1997–98 Yes No Yes
1998–99 Yes Yes No
1999–01 No No No
2001–02 Yes Yes Yes
2002–03 Yes Yes No
2003–04 Yes No Yes
2004–05 Yes No Yes

Source: Authors’ calculations.
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three alternative definitions of pro-poor growth, i.e. relative pro-poor growth,
absolute pro-poor growth and poverty reducing pro-poor growth. There is no
consensus in the literature on defining the pro-poor growth. This paper argues that
all three definitions are important in understanding the patterns of growth and the
PEGR provides a unifying conceptual framework to determine the patterns of
growth using three alternative definitions of pro-poor growth.

The empirical illustration presented in the paper suggests that while growth
in Brazil had been sluggish over the period 1995–2005, it generally benefited the
poor proportionally more than the non-poor. The PEGR can also be utilized to
examine a pattern of growth when the economy goes through episodes of negative
growth. Following the Asian financial crisis in 1998–99, Brazil suffered a substan-
tial fall in per capita real income, yet its adverse effect was felt proportionally less
among the poor (and even much less among the ultra-poor) than the non-poor.
There was another period of negative growth during 2002–03, which stemmed
largely from a confidence shock to the market caused by the installation of a
new administration in the country. During that period, while the negative growth
hurt the poor proportionally less than the non-poor, its adverse impacts were felt
much greater by the ultra-poor compared to poor people living just below the
poverty line.

During the economic recovery in the 2003–05 period, the poor enjoyed greater
proportional benefits of growth but their absolute benefits were lower; growth was
not pro-poor in the absolute sense. To achieve a rapid reduction in poverty, the
government should aim at achieving absolute pro-poor growth, which has a
greater impact on poverty reduction than relative pro-poor growth.

Appendix: How to Calculate the Poverty Equivalent Growth Rate?

A general class of poverty measure q given in (1) is fully characterized by the
poverty line z and the vector of income distribution x̃:

θ θ= ( )z x, .�

Suppose the income distributions (adjusted for prices) in the initial and terminal
years are x̃1 and x̃2 with mean incomes m1 and m2, respectively, then an estimate of
the growth elasticity of poverty d can be obtained by

ˆ , , ˆδ θ θ γ= ( )[ ]− ( )[ ]( )Ln z x Ln z x� �2 1(A.1)

where γ̂ given by

γ̂ μ μ= ( ) − ( )Ln Ln2 1

is an estimate of the growth rate of mean income.
An estimate of PEGR is given by

ˆ ˆ ˆ ˆγ δ η γ* = ( )(A.2)
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where η̂ is an estimate of the neutral relative growth elasticity of poverty, which
should satisfy equation (3):

ˆ ˆ ˆδ η ζ= +(A.3)

where ζ̂ is an estimate of the effect of inequality on poverty reduction. Kakwani’s
(2000) poverty decomposition methodology can then be used to calculate η̂ and ζ̂
using the following formulae:10

ˆ , , , ,η θ μ μ θ θ θ μ= ( )( ) − ( )( ) + ( )( ) −1
2 2 1 1 1 2 1 2ln ln ln lnz x z x z x z x� � � � μμ γ2( )( )[ ] ˆ

and

ˆ , , , ,ζ θ μ μ θ θ θ μ= ( )( ) − ( )( ) + ( )( ) −1
2 1 2 2 1 2 2 1ln ln ln lnz x z x z x z x� � � � μμ γ1( )( )[ ] ˆ .

This methodology can be used to estimate the PEGR for the entire class of poverty
measures given in (1).

The proportional reduction in poverty is δ̂ γ̂ , which is also equal to η̂γ̂ * from
(7). Since η̂ is always negative (unless m1 = m2), the magnitude of poverty reduction
will be a monotonically increasing function of γ̂ *; the larger γ̂ *, the greater will be
the percentage reduction in poverty between the two periods. Thus, maximizing γ̂ *
will be equivalent to maximizing the percentage reduction in poverty.

To determine if growth is absolutely pro-poor, it will require a consistent
estimate of h*, which can be estimated as

ˆ ln , ln , ln , ln ,η θ μ μ θ θ θ* = + −( )( ) − ( )( ) + ( )( ) −1
2 1 2 1 1 2z x z x z x z x� � � �22 2 1− +( )( )[ ]μ μ γ̂ .
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