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Abstract Most methods for the analysis of distributional change rely on the
changes in the income of a particular group of people, taking either the situation of
this group in the previous period, or the average change in the population, as
reference point. By contrast, we propose a measure of distributional change based
on the comparison of a group’s wellbeing standard against a richer group, thereby
capturing a notion of change in relative income, which embodies the influence of
others’ wellbeing on the judgment of the group’s own situation. The indices, and
related relative income change (RIC) curves, are based on ratios of generalized
mean incomes between two groups, which render them closely related to Zenga’s
inequality measures and Lorenz curve comparisons, when arithmetic means are
used. We consider both relative and absolute income cut-offs for the group parti-
tions. Differences and similarities between our measures of RIC and the Growth
Incidence Curve are also discussed. These are highlighted in an empirical illus-
tration on European countries.
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1 Introduction

Analyzing the pattern of changes in income distributions provide further knowledge
as to the effects of economic processes. Above and beyond stating whether the level
of income inequality has increased or decreased, the main purpose of these analyses
is to identify areas in the distribution of income in which changes of a given type
have occurred. Of particular interest in these studies is the situation of the poor—
whether (and how) their incomes grow, and whether economic growth is “pro-
poor” or not (see for instance Kakwani and Pernia 2000; Dollar and Kraay 2002;
Kraay 2006; Son and Kakwani 2008; Foster and Szekely, 2008; Deutsch and Silber
2011; Ferreira, 2012). Yet an identification of the pattern of changes in the
distribution of income is not limited to the area of low incomes. No less important
are other areas, including the richest and the middle class. Arguably, their mutual
relations can affect the stability of society, and the prospects of social tension (e.g.
see Acemoglu and Robinson 2009; Esteban and Ray 2011).

Assessing a pattern of changes in the distribution of income depends on the
perception of changes in the level of income. Among the proposed methodologies,
two main streams can be identified: the relative and the absolute approach (see,
respectively, Ravallion 2004; Duclos 2009). Broadly speaking, they are distin-
guished with respect to the point of reference used for the assessment of change in
income: whether absolute or relative growth is required for assessing the change as
beneficial for a given group. This distinction is closely related to the way poverty
and inequality are measured. When an analysis is concentrated on satisfying basic
needs, absolute growth of income is worth considering. This is of primary concern
for the poorest countries, where a large proportion of the population receives an
income below the subsistence minimum (see Duclos 2009, p. 38). Relative
dependencies gain importance in the case of developed countries (Layard et al.
2010). Ensuring their own physical existence still remains the most important issue
for a certain group of the poorest. But the assessment of an individual’s (or
household’s) own relative situation, in reference to the situation of others, becomes
an important factor.

This direct assessment of the relative situation of different income groups is the
basis for the measures proposed in this paper; by contrast to other measures
commonly used in empirical analyses. Our measures do not describe an income
change at a particular position of the income distribution (as, for example, in the
case of the Growth Incidence Curve (see Ravallion and Chen 2003), which assesses
the relative change in income for a given quantile) or a change in income of a group
of people in comparison to the average change in the overall population (see, for
example, second-order pro-poorness; Duclos 2009, p. 50). Our proposed measures
reflect the change in the relative situation of two groups, telling us whether the
situation of the first of them has improved relative to the other. We argue that this
approach helps to incorporate interactions between these groups. The increase in
income of any person has an impact on the others, especially groups with similar
incomes. For example, if people’s own welfare assessments take into account the
situation of others, then, arguably, the relative situation of the poorer group
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(especially slightly poorer) deteriorates in the case of an income increase in the
richer group. In this framework, an increase in the income of the poorer is, in fact, of
relatively lesser worth, if the income of someone wealthier increased much more.
Such a relative assessment of groups’ situation is of particular importance in the
case of countries with a high level of income inequality, but has also been
emphasized as a potential problem in the form of competitive consumerism and its
effect on subjective wellbeing (e.g. see Layard 2011). Additionally, an improvement
in the situation of a group of the richest people, in comparison with the poorest, but
also those with an average income, could mean the risk of rising social tensions and
a decrease in the stability of the existing system (e.g. see Acemoglu and Robinson
2009).

Focusing on groups of people is a key feature of our proposed measures. In
contrast to analyses based on the Growth Incidence Curve, where only the situation
of individuals corresponding to quantiles of a given order is actually considered, the
proposed approach is based on a direct comparison of the situation of groups, which
can be explicitly defined. In the case of the analysis of the relative situation of the
poor, the compared groups are the poor and the non-poor. However, these groups
can be distinguished within the population from the point of view of any criteria: if
adequately defined, they may, in particular, reflect the sociological concept of
reference groups. This group-oriented approach does not necessarily mean a lack of
interest in the income distribution inside these groups. Admittedly, we may want to
account for the problem of “distribution of poverty” in our assessment of a growth
pattern. An equal treatment of poor people in every position in the income
distribution would implicitly assume a “linear” and continuous nature of poverty,
but the intensity of the poverty experience does not have to be a linear function of a
poverty gap. Despite an arbitrary (contractual) character of poverty lines,' one could
posit the existence of some thresholds below which living standards decrease
substantially. This actual nature of poverty is recognized in an extension to our
proposed measure of a relative income change (RIC), in which we weigh poor
incomes in a manner akin to Atkinson’s inequality measures based on generalized
means (Atkinson 1970). As this procedure prioritizes the wellbeing of the poorest,
the proposed measures relate to the concept of inclusive growth (see Ali and Son
2007, p. 12), the inability to participate in subsequent aspects of social life
constitutes the thresholds discussed above.”

Our measure of RIC computes the difference in relative income between two
periods, where the relative income is defined by the income of the poor divided by
the income of the non-poor, and the two groups are defined by a percentile
threshold. Additionally, we propose a RIC curve which plots the RIC index against
each of the possible group-splitting percentiles. We study the properties of both the

! Poverty lines are defined arbitrarily—both if they are related to some summary statistics of income in
the population (e.g. mean or median) and when they are defined as absolute values. A subsistence
minimum can be given as an example of the latter. According to the definition of this scale, nobody with a
lower income should survive. Therefore, accounting for the sense of poverty is given in the form of quasi-
continuous weights, not defined for thresholds.

2 Kakwani and Son (2008) also weigh income growth rates by measures of poverty intensity to construct
their poverty-equivalent growth rates.
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RIC measure and the RIC curve, and find that the latter’s behaviour is closely
related to the Lorenz inequality ordering. Likewise, our RIC curve is closely related
to Zenga’s family of inequality indices (Zenga 2007).

The paper is organized as follows. Section 2 introduces our measures of RIC,
followed by the RIC curves, an extension emphasizing the experience of the poorest
among the poor, and an extension based on alternative definitions of the groups. We
include a thorough discussion around the measures’ and curve’s fulfilment of
desirable properties. Section 3 outlines the similarities and differences between the
RIC framework and related methods. Section 4 develops the empirical illustration
carried out for three groups of European countries. Section 5 concludes.

2 Measure of relative income change

Let x(p, f) be the income quantile for percentile 0 < p < 1 in period #.*> With p we can

split the population into two contiguous, non-overlapping groups: a bottom group

(with incomes x(g, t) such that 0 < g <p and a top group (with with incomes x(g, )

such that p <g < 1. Then we can define, respectively, the bottom and the top means:
| P

uip,1) = ’ / x(q,1)dq

0

1

ip.) =1 [ *la.1)da

p

Then our measure of RIC between periods ¢ and t as defined as follows:

_Hpt)  plpi7) )
fp,t)  ilp;7)

Note that p the relative size of the poorer group, remains the same across periods.
Hence we are not using, for instance, an absolute poverty line to divide the two
groups in either period. We will consider this alternative as an extension in a section
below.

R(p; t, ©) quantifies the absolute change in the average income of the poorer
group measured in relative terms as a ratio of the richer group’s average income.
Besides, as long as 3p|x(p, 1) > 0 V¢, 7 then clearly —1 < R(p; ¢, 7) < 1. Positive
values of R indicate an improvement in the relative situation of the poorer group. By
contrast, being a relative measure, R holds no information regarding the absolute
situation of both groups. This means that even in the case of a decrease in overall

R(p;t,7)

3 In the next section of the paper, income will be used as a proxy for welfare. But it could be replaced
with expenditure or any other measure of welfare (see Slesnick 1998). On a broader discussion on the
application of non-income variables see Grosse et al. (2008).
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income, the change can be considered favourable to the poor, e.g. if the decline
among the richer is starker.

The behaviour of R(p; t, 7) can be further described by listing a set of properties
fulfilled by the index:

Axiom 1 Scale invariance: if every value of xs multiplied by the same scalar 4 > 0
in both periods ¢ and 7 then the value of R(p; t, ) remains unaffected.

Axiom 2 Population principle: Replicating every individual by the same number
in both periods does not change the value of R(p; t, 7).

Axiom 3 Anonymity: No information except for the income is taken into account
when assessing the distributional change.

Axiom 4 Focused monotonicity: R(p; t, T) > 0 if a person who remains in the
poorer group in both periods experiences an increase in income between ¢ and 7.

Axiom 5 Sensitivity to Pigou—Dalton transfers between individuals from different
groups: R(p; t, t) > 0 if distribution ¢ is obtained from distribution 7 by a Pigou—
Dalton transfer involving a person in percentile g > p in period 7 together with a
person in percentile r < p in the same period.*

Axiom 6 Insensitivity to Pigou—Dalton transfers within individuals belonging in
the same group: R(p; ¢, t) = 0 if distribution ¢ is obtained from distribution 7 by a
Pigou—Dalton transfer involving a person in percentile ¢ in period t together with a
person in percentile r in the same period, such that either g <p Ar <p or
q>pANr>p.

Axiom 4 through 6 summarize the main traits of sensitivity to distributional
change exhibited by R. R > 0 whenever people from the richer group transfer
income to people in the poorer group between the two period; whereas R is
insensitive to similar transfers when the two people involved belong to the same
group. In the extensions further below we propose a modified version of R which is
also sensitive to intra-group transfers in order to: (1) prioritize the wellbeing of the
poorest among the poor; and (2) deprioritize the wellbeing of the richest among the
rich.

2.1 The RIC curve

If we plot R(p; ¢, t) against p across its whole domain we derive the RIC curve. Like
the Growth Incidence Curve the RIC curve is helpful in the analysis of pro-poor
growth. In particular, the RIC curve enables detection of the size of the bottom
segments of the population that benefit the most and least vis-a-vis their richer
complementary counterparts. The differences between the Growth Incidence Curve
and the RIC curve will be explored further in Sect. 3.

4 Note that R fulfills this property even when one of the people involved changes group status in period
t as a consequence of the income transfer.
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The RIC curve satisfies axioms of scale invariance, anonymity and population
principle. In relation to the above axioms 5-6, the RIC curve behaves the following
way:

Axiom 7 Sensitivity to Pigou—Dalton transfers (between individuals from either
different groups or within the same group): R(p;t,7) >0 Vp A Ip|R(p;t,7) > 0 if
distribution ¢ is obtained from distribution t by a Pigou—Dalton transfer.

Note that the RIC curve does not satisfy the axiom of focused monotonicity
since, depending on the choice of p, the same individual experiencing and increase
in income may find himself either in the bottom group or in the top one. Note also
that axiom 7 is coherent with axioms 5 and 6. That is, when the Pigou—Dalton
transfer involves percentiles ¢ <r then, R(p;t,7)=0Vp<qVp>r and
R(p;t,7) > 0 Vg<p<r. In fact, whenever R(p;t,7) >0 Vp A Ip|R(p;t,7) > 0, i.e.
when the RIC curve is never negative and at least positive for one value of p, then
distribution 7 is less unequal than distribution t according to any Lorenz-consistent
inequality index I. As the following proposition states:

Proposition 1 R(p;t,7) >0 Vp A Ip|R(p;t,7) > 0 if and only if I(t) < I(t)or any
Lorenz-consistent inequality index 1.

Proof LetL(p,t) = ﬁ s x(g,t)dq be the Lorenz curve of distribution ¢ evaluated
at percentile p, with u(f) being the mean of distribution . Then it is straightforward

to show that: R(p;f,7) = [%] {15(5(11)0 7%] Hence R(p;t,7)>0VpA

Ip|R(p;t,7) > 0 if and only if L(p,7) — L(p,7) >0Vp A Ip|L(p,t) — L(p,7) >0
i.e. if there is Lorenz dominance of ¢ over t which implies, and is implied by,
I(¥) < I(t)or any Lorenz-consistent inequality index /.

2.2 Extensions: prioritization of the poorest

Placing a higher weight on the incomes of the poorest among the poor is a common
trait of many poverty measures, including the Watts index and any member of the
Foster—Greer—Thorbecke family (Foster et al. 1984) in which the normalized
poverty gaps are raised to a power higher than one. This way of proceeding is meant
to capture several related aspects of the poverty experience, including low incomes
limiting or even precluding participation in a social life, negative impacts on health
status due to lack of healthcare and proper food, etc.

While an increase in the income of the poorest is unconditionally considered pro-
poor, in the case of other distributional changes the answer does not need to be so
obvious. For example, the poorest can feel more deprived as a result of the increase
in the income of “the richer poor” (who are still poor after the change). Moreover,
such a change in the distribution of income in some situations may cause an
absolute worsening of the situation of the poorest, the growth of the purchasing
power of the poor as a whole can result in an increase in prices of some basic goods.
Such mechanisms, however, are not necessarily reflected in the usual measures.
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In order to prioritise the situation of the poorest members of the population, we
propose a weighted analogue of R relying on generalized means. Hence we follow
an approach akin to Foster and Szekely (2008), which in turn draws inspiration from
Atkinson’s inequality indices (Atkinson 1970). For this purpose we start by defining
the bottom and top generalized means:

1
p o

1
wp,t;) = ;/x(q, tdq| , Va#0

0

P
1
wp,1;0) =5 / logx(q,1)dq
0

1 B

.t ) = | [ sta.n'dg| vp£0

p

1

) 1
i(p, 1;0) =E/logX(qJ)dq

p

Then we redefine the measure of RIC as a function of the two parameters o and f5:

ulp; o) plp,730)
ap,t; ) flp, 7 B)

Now we consider the following axiom of prioritization of the poorest among the
poor:

R(p;t, 10, ) = (2)

Axiom 8 Prioritization of the poorest among the poor: R(p;t, t;a,f) > 0 if
distribution 7 is obtained from distribution t by a Pigou—Dalton transfer involving a
person in percentile ¢ < p in period T together with a person in percentile r < p in
the same period.

It turns out that we can derive a whole family of RIC measures which place
higher weight on the poorest incomes by focusing on the indices R(p; t, t; o, 1), i.e.
with 5 = 1. Proposition 2 identifies the sub-domain of o or which R(p; ¢, 7; o, 1)
satisfies axiom 8, in addition to axioms 1 through 5, plus an amended version of
axiom 6 (since now R(p; t, T; «, 1) is only insensitive to within-group Pigou—Dalton
transfers among the richer group):

Proposition 2 R(p; t, 7; o, 1) satisfies axiom 8 if and only if o < 1. The proof is
straightforward.
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2.3 Extensions: prioritization of the poorest and de-prioritization
of the richest

We can also combine a prioritization of the poorest among the relatively poor group
with a de-prioritization of the wealthiest among the relatively rich group. With this
purpose we complement axiom 8 with axiom 9:

Axiom 9 De-prioritization of the wealthiest among the rich: R(p; ¢, t; o, ) > 0 if
distribution ¢ is obtained from distribution 7 by a Pigou—Dalton transfer involving a
person in percentile g > p in period t together with a person in percentile r > p in
the same period.

Finally, Proposition 3 identifies the sub-domains of « and S for which
R(p; t, 1; o, B) satisfies axioms 8 and 9, in addition to axioms 1 through 5. Now
the combined fulfilment of axioms 8 and 9 replaces the satisfaction of axiom 6. In
other words, axiom 6 is incompatible with the joint axioms 8 and 9:

Proposition 3 R(p; t, t; o, B) satisfies axioms 8 and 9 if and only if o < 1 < f.
The proof is straightforward.

2.4 Extensions: alternative divisions of the groups

In the previous sections our RIC measures define the poor and the non-poor in relative
terms, by setting a percentile cut-off. Alternatively we can also identify the poor and the
non-poor in absolute terms, using a predetermined poverty line, z, from the admissible
domain of income ®. Then we can construct measures akin to the aforementioned.
However, generally, the measures based on absolute poverty lines will differ, from
those based on percentile cut-offs, in that their value does not only depend on the
changes in the income shares of the two groups, as is the case of R(p; t, 7) in (1) for
instance, but also on the changes in the poverty and non-poverty headcounts.

For example, we can propose an index R(z; ¢, 7) is an alternative to R(p; ¢, 7). In
order to do so, firstly, we define the poverty headcount in period ¢:
h(z, ) = Pr [x(r) < z]. We also need to redefine the bottom and top means in
terms of the headcounts:

Finally, we define the index:

R(zt,7) =

@ Springer



Econ Polit (2015) 32:311-327 319

It is easy to show that R(z; ¢, 1) satisfies the same axioms as R(p;?, 7). Moreover
we can define a similar RIC curve by plotting R(z;¢,7) gainst the domain of z and
derive results similar to Proposition 1. Perhaps more interesting in R(z;¢,7) is its
straightforward decomposition into changes in the share of income accruing to the
poor and changes in the poverty headcount:

R(z;t,7) = HAS + SAH, (4)

where:

1-s(z,t)  1—s(z,7)
poor in period ¢.

(@ AS= [ szr) _ _slzr) ] and s(z,t) is the share of total income held by the

(b)
(1 =h(z,r) 1—h(z,7)]
AH = h(z,t)  h(z,1)
()
a1 [1—h(z,r) 1—h(z,7)]
H= 2| h(zr) + h(z,7)
(d)
. 1] s(z,0) s(z,7)

2|1 =s(z,0)  1—s(z,0)]

Since R(z; t, 7) satisfies the same axioms as R(p; t, ), when we use absolute poverty
lines then we can relate improvements in our measure of pro-poor growth based on
changes in relative income share to two key components: changes in the poverty
headcount and changes in the share of income held by the poor. Ceteris paribus, any
reduction in the proportion of poor people increases the value of R(z;t, 1), thereby
reflecting a pro-poor growth experience. Likewise, any increase in the share of income
held by the poor, ceteris paribus, produces the same effect in R(z; ¢, 7). Moreover, a
reduction in the proportion of poor people accompanied by an increase in the share of
income held by the poor, for every choice of z renders R(z;¢,t) > 0 Vz. That is, if
distribution ¢ both first-order and Lorenz dominates distribution 7 then the mean of the
poor relative to the non-poor increases for every choice of poverty line. However the
reverse is not true, i.e. R(z; 7, 7) could still be positive if either AS or AH (but not both
simultaneously) is negative, as long as the other component is positive and more than
offsets the effect of the negative component on R(z; 2, 7).

3 A numerical illustration

In order to highlight some properties and features of the proposed measures, we
present a numerical hypothetical illustration in Table 1. x? and x! denote the incomes

@ Springer



Econ Polit (2015) 32:311-327

320

00000 00°00T 0000°0 00°00T 0000°0 00°00T 0000 07
80100 STI00 00100 09191  LLOO'0 00100 09°T91 0L000  TLO0'0 00100 09°T91 00091 61
80100 61100 0ST00 LOOFT  SLOOO 0STO0 LOOPT £900°0 89000 0ST00 LOOPT 00'8€T 81
80100  STIO0 00200 9¢'0T1  $L00°0 00200 9¢°0T1 $9000 99000 00T0'0 9¢°0T1 0081T LI
L0100 TEI00  0STO0 0ST0L  €L000 0STO0 057201 79000 S900°0 0STO0 057201 00001 91
LOTO'0  OVIO0 HTOTO 00T0L  €£000 00£00 7698 09000  £900°0 0000 7698 008 SI
09000  THOO'0 0SE00 TYIL  €L000 0SE00 WL LSO00 19000 0SE00 WL 0069 +1
€9000  LV000 00+00 YT8S  €L000 0000 vT'8S SS000 65000 00%0°0 vT'8S 009 €I
#9000 0S000  0S+00 86'SF  €L000 0SH00 86'SY €5000  LSO00 0S¥0°0 86'Sh 00+r Tl
99000  +S000 00500 SL9E  €L00°0 00S0°0 SL9¢ 1S000  SS00°0  00S0°0 SL9E 006 11
89000  LSO00 0SSO0 ¥S'6T  ¥LO00 0SSO0 ¥S'6T 6v000  €S000 0SS0°0 ¥$°6C 008C 01
69000 19000 00900 TEET  SLOO0 00900 Te€T LVOO'0  1S000 00900 TEET 00T 6
1L000  S900°0  0S90°0 181 84000 0S90°0 1181 SHO0'0 8000  0S90°0 1181 00Ll 8
PLO0'0  0LO00  00LO0 16€1 18000 00L00 16°€1 TH00'0  SP00'0  00LO0 16°€1 00€l L
LLOOO  LLOOO 0SLOO SLOL L8000 0SLOO SL 0L 0v00'0  TPOO'0  0SLO0 SLOL 0001 9
78000 88000 00800 v9'8 L6000 00800 98 86000 6£00°0 00800 v9'8 008 ¢
06000  €010°0 0S80°0 1S9 TI100  0S80°0 159 SE000 9000  0S80°0 159 009 ¥
€010'0  IET0°0  0STY°0 0S'9 6100 0ST9°0 0s'9 1€00°0  TE00'0 00600 9¢Y 007 ¢
€2000  €T000 0S60°0 6TE  8T000 05600 6T'¢ 67000 62000 0S60°0 6T€ 00€¢ T
02000 0TO00 00010 0TT  ST000 00010 07T ST000  STO00 00010 07T 00T 1

(j0) (jx) (10

(1'corid)y (2ad)y oo swoour eur] (22:d)y D9  owodulfeul] ([‘¢o29:d)y (22:d)y  D[H  dwooul [eurL]

D OLIBUIS

g OLIRURDS

V OLIBUQOS

(™
QuodUT [enIu]

OID pue (2°7:d)y :uonensn|t eotidwy | JqeL

pringer

As



Econ Polit (2015) 32:311-327 321

GIC RIC

0.12 0.008

0.10

0.08 0.006

0.06 0.004

0.04

0.02 0.002

0.00 - T T T T d 0.000 + T

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
P 14

Fig. 1 GIC and RIC curves for scenario A

of person i in the initial and final period, respectively. One of three scenarios of change:
We consider three alternative scenarios for the final income distribution: A, B or C.
Final incomes in scenarios B and C are the same as in scenario A, with the exceptions
of i = 3 (scenarios B and C) and i = 15 (scenario C). The differences are highlighted
in bold font.

For each scenario we compute R(p;t,7), together with the popular Growth
Income Curve (GIC; Ravallion and Chen, 2003) for comparison. For scenarios A
and C we also report R(p;1,7;0.3,1). Their respective values are in Table 1.

Figure 1 presents the GIC and RIC curves for scenario A. The GIC shows all
positive growth rates that are smaller for higher initial incomes. Naturally, the RIC
describes this situation with positive and increasing values: the situation of the
lower group has improved with respect to the upper group, irrespective of the
percentile choice for group partition. Yet the RIC curve more directly shows that the
relative benefits from income growth rise with p.

Figure 2 shows the RIC curves for the three scenarios:

Scenario B differs from A only in the income of i = 3, which rises from 4 to
6.50; whereas in A income growth for i = 3 is smaller, from 4 to 4.36. Until i =2
the RIC curve of A is slightly above B, but then from i =3 onward a spike
favouring B is prominent. This advantage over scenario A, due to the improvement
in the situation of the third person, remains throughout until p = 1, but decreases as
the size of the bottom group increases (thereby rendering the income of the third
person relatively less important in the computation of the overall mean).

Scenario C differs from B only in the income of i = 15 (101 in C against 86.52 in
scenarios A and B, in the final period). Comparing C against A, only the income
growth situation of two individuals has changed, but in fact, such changes affect the
situation of the others, by modifying the relative means of the two groups.

The RIC curve of C is above A’s between roughly p = 0.2 and p = 0.5. During
this interval, the gain in the third income contributes more to the bottom group’s
mean than the gain in the 15th income does to the top group’s mean. However past
p = 0.5, the relative contributions are reversed and the RIC of C falls below A’s.
Finally, once both the third and the 15th person belong to the poorer group (i.e. for
p > 0.7) the RIC curve of C remains permanently above A’s. These dynamics
cannot be easily observed in the individual approach implicit in the GIC curves, as it
rules out any judgments of relative income or welfare measurement interactions
across individuals/households.
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Fig. 2 RIC curves for scenarios A, B and C
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Fig. 3 RIC curves with different values of o for scenarios A and C

The precise scope of the changes which result from an increase in the income
level of given individuals depends, naturally, on the prioritization of people within
the groups. For example, Fig. 3 shows RIC curves for scenarios A and B with two
choices of o

Note how a lower choice of « ‘‘flattens” the RIC curve of C. This means that the
growth in the income of the third person is less important with a lower o when the
third person is among the least poor of the poor (e.g. when p = 0.2), however as
more people join the ranks of the bottom group and the third person is somehow
“sent to the rear”, i.e. richer people join in, then the contribution of the income
change of the third person increases. This latter increase is significant enough to
completely offset the effect of the growth in the income of the 15th person, to the
point that the RIC curve of scenario C with o = 0.3 is never below the RIC curve of
scenario A with the same « (which features lower growth in the income of the 15th
person).
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4 Empirical results for some European countries

We now use R(p;1,1), along with the GIC, in order to assess the pattern of growth
for some of the countries covered by the Luxembourg Income Study Database
(2012). The available data generally come from national household budget surveys
(except for Denmark, where the data are taken from the tax register). The
harmonization of national datasets is completed before making the data available.
However, full harmonization is not possible due to the differences between the
analyzed countries (fiscal systems, education etc.). Such discrepancies should not,
however, significantly influence the presented results because the basic comparison
between the poor and the non-poor is made within the same dataset (for a given
country and year).

The largest set of countries in this database is available for the so-called Wave 6
(around 2004). Wave 5 (around 2000) provides the “initial period” reference point.5
The analysis is based on disposable income. Variable dpi denotes net income (gross
income minus income taxes and mandatory payroll taxes GI-(PAYROLL + V11) for
gross datasets and net income GINET for net datasets) per household. Each
household is assigned the person weight in order to adjust for the structure of the
population and the number of individuals in the household. A detailed description of
the data and the precise definitions of variables (components and structure) are
provided by the LIS Data Centre on the project website: http://www lisdatacenter.
org.

GDP growth in the period under consideration was mediocre, both in advanced
economies and in the whole world (see World Economic Outlook Database 2013).
The burst of the “dot-com bubble” resulted in an economic slowdown after the
rapid growth of the late 1990s.

The analysis was carried out taking into account the geographical location of
countries (this factor was widely considered, among others, during the next crisis
which began in 2008). Countries from southern and northern Europe, available in
the LIS Database for selected years, were considered. Two countries from central
Europe (Luxembourg and Switzerland), whose economies largely depend on the
financial sector, were also included.

In the southern European countries analyzed, differences in income between the
poorest (first quintile of the income distribution) and the rest of the population
decreased slightly, indicating a pro-poor change. In Italy and Greece, the RIC values
(for the period 2000-2004) decreased with income. This denotes the kind of change
which is favourable not only for the poorest, but also for the richest in the
population, as the distance between the richest and the middle-income group has
increased in the period analyzed. A different pattern of changes was observed in
Spain. Changes which are relatively favourable to the poorest (in relation to the rest
of the population) were accompanied by a significant improvement in the relative
situation of the upper-middle-income group (see the rising RIC curve for Spain in

5 Minimum 4-year distance between the beginning and the end of the analyzed period is required. Only
datasets available in the LIS Web Tabulator were taken into account. We used average incomes
corresponding to consecutive deciles groups.
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Fig. 4 GIC and RIC curves between Wave 6 (around 2004) and Wave 5 (around 2000) for three southern
European countries

Fig. 4). The strictly relative nature of this improvement is emphasized by the
negative values of the GIC, which means a decrease in nominal income.

A different direction of change in the situation of the poorest was observed in
several northern European countries. Figure 5 shows negative values for the RIC
curve in the cases of Finland, Denmark and Norway. These negative values were
observed also for higher values of p, which indicates an increase in income
inequality and the relative improvement only in the situation of the wealthiest.

The exception among the Scandinavian countries was Sweden, whose RIC curve
was consistently positive. The highest values in its lower part suggest that the
improvement in the relative situation was the highest for the least affluent group. In
contrast to the other three country-cases, the robustly positive values of the RIC
curve in Sweden denote a reduction in Lorenz-consistent inequality.

A different pattern of change was observed in the case ofLuxembourg and
Switzerland, which is why they were analyzed as a separate, central European
group. Their common feature is the large dependence of their economies on the
financial sector. The distinctive feature of these countries (against those previously
analyzed, as well as others which are available in the LIS Web Tabulator) is a local
decrease in income for the group below the median (see GIC in Fig. 6). In this
situation, inference about pattern of income growth on the basis of GIC can be
confusing. Despite the increase in the income of the poorest groups (positive values
of GIC), the overall change should be considered anti-poor (negative RIC values) in
relative terms. All RIC values for Luxembourg are negative and this indicates a
relative improvement only in the situation of the richest, whereas RIC values for
Switzerland grew with the increase in income which denotes that the upper-middle-
income group is the most favoured.

The results show that the use of RIC curves allows a relatively unambiguous
assessment of the nature of changes in the distribution of income (such an
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Fig. 6 GIC and RIC curves between Wave 6 (around 2004) and Wave 5 (around 2000) for Switzerland
and Luxembourg

identification can be much more difficult using GIC). It also allows for the
assessment of changes in the relative situation of the richer and poorer groups. We
observed, for three Scandinavian countries and Luxembourg, a deterioration in the
situation of the poorer compared to the wealthier individuals (RIC takes only
negative values) which implies an increase in income inequality. Considering the
potentially negative consequences of such changes (e.g. increase in social tensions),
it is worth noting that these countries are characterized by very low levels of income
inequality (according to LIS data, the value of the Gini coefficient for these
countries is between 0.23 and 0.28), significantly lower than for the analyzed
countries from the south of Europe (0.32-0.35). Verification of the hypothesis that
these factors are interrelated, and periods of economic downturn are characterized
by pro-poor changes in countries with a relatively higher income inequality and
anti-poor changes in countries with lower income inequality, would require a much
broader analysis.
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5 Conclusion

Identifying a pattern of changes in the income distribution can be a crucial element
in the process of designing a social policy. Ideally a distributional assessment
should not just comply with some formal statistical requirements, but should also
reflect individuals’ perceptions of distributional change including those pertaining
to relative income.

The proposed relative income measures are inspired by Zenga’s inequality index.
The essential element of this approach is the direct comparison of income across
subgroups in the population. For a pro-poor assessment, the groups are made up of
the poor and the non-poor. Such a direct comparison reflects the general idea of a
reference group; albeit, admittedly, in a restricted way as the basis of differentiation
between groups is mainly uni-dimensional (e.g. income or another single measure of
welfare). In addition to the RIC index, we introduce a RIC curve, while showing
both how it relates to Lorenz inequality comparisons, and how it complements and
differs from the popular Growth Incidence curve.

We also provide several interesting extensions of the relative-income-change
measurement framework. Firstly, we show how the RIC indices can be amended to
prioritize the poorest among the poor, thereby capturing the non-linear relationship
between the poverty gap and the actual situation of the poor. Likewise we show how
the RIC indices can further be amended to de-prioritize, or penalize, income gains
accrued by the richest among the rich. Finally, we propose a RIC index, and curve,
based on group partitions driven by absolute income cut-offs (e.g. absolute poverty
lines). We show that these indices are affected both by changes in the proportion of
poor people and in the share of income held by them. Thus this form of RIC index
highlights that pro-poor distributional change can manifest in two different, but
related, ways.

A key feature of all these measures is their intuitive interpretation. They reflect
changes in the relative situation of the poor vis-a-vis the non-poor: positive values
denote a pro-poor development, while negative values reflect anti-poor scenarios.

Finally, our proposals provide a method to acknowledge and quantify potential
externalities in the assessment of welfare across people. In our framework, the
income growth rate at one particular percentile is not only intrinsically important,
but also affects the relative shares of groups defined with different criteria, and
therefore perceptions of RIC. The chosen criterion for group partition does affect
how the income growth experience of any given percentile contributes to the
evaluation of RIC; yet, as we show above, our RIC curves are helpful in pinpointing
the circumstances under which the experience of pro-poor (or not) RIC is robust to
the varying partitioning criteria.
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