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Abstract
A long-lasting scientific and policy debate queries the impact of growth on distribution.
A specific branch of the micro-oriented literature, known as ‘pro-poor growth’, seeks
in particular to understand the impact of growth on poverty. Much of that literature
supposes that the distributional impact should be measured in an anonymous fashion.
The income dynamics and mobility impacts of growth are thus ignored. The paper
extends this framework in two important manners. First, the paper uses an ‘intertem-
poral pro-poorness’ formulation that accounts separately for anonymous and mobility
growth impacts. Second, the paper’s treatment of mobility encompasses both the ben-
efit of “mobility as equalizer” and the variability cost of poverty transiency. Several
decompositions are proposed to measure the importance of each of these impacts of
growth on the pro-poorness of distributional changes. The framework is applied to
panel data on 23 European countries drawn from the ‘European Union Statistics on
Income and Living Conditions’ survey.

1 Introduction

A long-lastingmicro/macro-economic question of interest addresses the dynamic rela-
tionship between growth and distribution. There is, in particular, a specific branch of
the micro-oriented literature, known as ‘pro-poor growth’, that is generating continu-
ous attention both scientifically and policy-wise, with the main objective of assessing
the extent to which poverty changes over time because of growth. A number of differ-
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ent analytical tools have been developed in the associated pro-poor growth literature
for that purpose (see, inter alia, Ravallion and Chen 2003; Son 2004; Essama-Nssah
2005; Essama-Nssah and Lambert 2009; Duclos 2009).

A common feature of these tools is that the identity of the growth beneficiaries
is irrelevant to the analysis; that is, the analytical tools satisfy an ‘anonymity’ prop-
erty. Anonymity is a standard property for the measurement of poverty and inequality,
requiring that distributive measures be invariant to a permutation of individual income
vectors. This is an often uncontroversial assumption and is in particular perfectly
agreeable if the aim is to understand the purely cross-sectional effect of growth. But
postulating anonymity implies that income dynamics are ignored, namely that the
mobility experience taking place because of growth is not of normative and measure-
ment interest.

To see this better, consider the following two separate transformations A and B, from
one time period to another, undergone by a distribution of income of four individuals:

(4, 6, 9, 9) →
A

(9, 9, 4, 6), (1)

(4, 6, 9, 9) →
B

(4, 6, 9, 9), (2)

and assume that the poverty line is fixed to 7 in both periods. A common procedure to
evaluate the pro-poorness of such income transformations is to compute the Rate of
Pro-Poor Growth (RPPG, Ravallion and Chen 2003), which would be equal to 0 for
transformation A as the final marginal distribution of income is strictly identical to the
initial marginal distribution. This would be true for all other measures of pro-poorness
that can be expressed as functions of poverty separately in each single period of time.1

The RPPG would also be equal to 0 for the transformation B. The income dynamics
otherwise implied by A and B are, however, quite different: A leads to considerable
mobility whereas B does not and we may therefore wish their degree of pro-poorness
to differ.

Because of this, recent contributions have argued that pro-poor and welfare judg-
ments of the effect of growth should be based on a ‘non-anonymous’ perspective (see
notably Grimm 2007; Jenkins and Van Kerm 2011; Bourguignon 2011; Palmisano
and Peragine 2015; Palmisano and Van de gaer 2016). Proponents of this empha-
size the role played by mobility in the distributional effects of growth. While both
the measurement of growth pro-poorness and the measurement of mobility are quite
developed (see for instance Fields and Ok 1999; Fields 2008; Jäntti and Jenkins 2015,
for significant reviews), the analysis of the impact of mobility on growth pro-poorness
is yet to be developed to our knowledge, notably because the proposed tools generally
do not consider poverty from an intertemporal point of view. For instance, Grimm
(2007) proposes an Individual Rate of Pro-Poor Growth that specifically focuses on
the impact of growth on the initially poor and ignores the negative income effects
of those who experience deprivation after growth. Foster and Rothbaum (2012) use
cutoff-based mobility measures to explain variations of poverty over time. However,

1 See for instance the indices proposed by Kakwani and Pernia (2000) and Kakwani and Son (2003).
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their method only applies to two specific indices measuring snapshot poverty, namely
the headcount ratio and the average poverty gap.

This paper’s approach is both conceptually and methodologically different from
previous contributions on the topic. Considering the individual poverty trajectories
over time, we explicitly take various mobility effects into account. On the one hand, in
line with Friedman (1962), we let growth pro-poorness be sensitive to the equalization
effect of mobility on the distribution of permanent incomes. On the other hand, we also
let growth pro-poorness depend on the variability cost introduced by mobility, since
time variability may reduce welfare if individuals are risk averse. Whether growth
is pro-poor is then determined by comparing observed intertemporal poverty with a
benchmark consisting of the absence of any kind of distributional change.

Our measurement framework draws from Bibi et al. (2014), who measure the wel-
fare implication of mobility accounting for the cost of inequality accross time and
accross individuals. However, their contribution is silent on the impact of growth and
mobility on poverty (see also Gottschalk and Spolaore 2002; Creedy and Wilhelm
2002; Makdissi and Wodon 2003).

This paper further explores various pro-poorness features of growth through a set
of additive decompositions. The first decomposition separates the measurement of
anonymous growth from that of non-anonymous growth. The second decomposition
disentangles the contribution of changes in inequality, reranking and pure growth in
explaining the pro-poorness of growth. Finally, a third decompositionmakes it possible
to estimate the contribution of each subperiod to intertemporal pro-poorness.

The paper concludes with an empirical illustration of the measurement framework
for 23 European countries during the period 2006–2009. The results show that the
2006–2009 period can be judged to be pro-poor in most European countries. However,
the intertemporal pro-poorness features of the income transformations vary consider-
ably across European countries and within each country, depending on the interplay
between intertemporal poverty variability versus inter-individual inequality. Thus, our
results show that mobility, through its costs and benefits, can play a relevant role in
the assessment of growth pro-poorness and can provide useful information in the
evaluation of the impact of growth on poverty.

The contribution of this paper is thus twofold. The first is to account for the impact
of an income transformation on intertemporal poverty and, in so doing, to disentangle
the impact of anonymous growth from the impact of mobility (or non-anonymous
growth). The second contribution is to extend the “mobility as equalizer” framework
to take into account the impact of mobility on poverty, corrected for the cost of poverty
transiency as well as the cost of inequality in the distribution of intertemporal poverty.

The rest of the paper is organized as follows. Section 2 introduces the conceptual
framework. Section 3 proposes a family of indices of intertemporal pro-poorness.
Section 4 presents a set of additive decompositions for the proposed indices. An
empirical illustration of this framework is contained in Sect. 5. Section 6 concludes.
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2 General measurement of pro-poorness in an intertemporal setting

Assume that we are interested in the dynamics of a distribution of living standards
(incomes, for short) and ill-fare of n ∈ N individuals, with individuals denoted
i = 1, ..., n over T ∈ N\{1} fixed time periods (annual or monthly for instance) of
their life and with each generic period denoted by t = 1, ..., T . We assume T to be
common to all individuals, viz, we are comparing people’s lives over the same number
of time periods.

We assume periodic income yi,t to be drawn from the set of non-negative real
numbers R+. Let y(i) := (yi,1, . . . , yi,t , ..., yi,T ) then be the vector of individual i’s
incomes across the T periods and yt be a cross-sectional vector of incomes at time t .
The income profile y(i) is the i th row of the n × T matrix Y ∈ �n,T , where �n,T is
the set of all n × T matrices whose entries are non-negative real numbers. We assume
that incomes have been normalized by the poverty line zt ∈ R++—which could be
absolute (constant in real terms) or relative (to income norms that vary across time). Let
then ỹi,t := min

(
yi,t , 1

)
be the periodic income censored at the corresponding poverty

line. Over an individual’s lifetime, poverty is measured by p
(
y(i)

)
with p

(
y(i)

) ≥ 0
whenever ∃t ∈ {1, . . . , T } such that yi,t < 1 and p

(
y(i)

) = 0 otherwise. Total
intertemporal poverty is measured by the index P(Y).

In the traditional context of snapshot poverty analyses, testing the pro-poorness
of a growth process implies comparing the observed final poverty level with the one
observed under some given benchmark. Such a benchmark could be either a desirable
final level of poverty or a counterfactual one; denote it by Ŷ .

Our own measurement of pro-poor growth is anchored in the intertemporal pro-
poorness evaluation function IPP

(
P(Ŷ), P(Y)

)
where P(Ŷ) is benchmark poverty.

We require that the measure of pro-poor growth be increasing in P(Y), decreasing in
P(Ŷ), and equal to zero if there is no difference between poverty in the actual and
in the benchmark distributions.2 A broad class of measures would be consistent with
these requirements. For expositional simplicity, we take the simple linear form:

IPP(P(Ŷ), P(Y)) := P(Ŷ) − P(Y). (3)

The definition of the benchmark situation is crucial as different benchmark distri-
butions will naturally lead to different evaluations of growth pro-poorness. The choice
depends mainly on whether a relative or an absolute approach is taken to evaluate pro-
poorness—the former approach stating that growth is pro-poor when the incomes of
the poor grow faster than some norm (often proportional to average or mean income)
and the latter stating that growth is pro-poor when the incomes of the poor are grow-
ing absolutely speaking. For expositional simplicity, this paper follows an absolute
approach, although generalizing to a relative approach would just mean that incomes
would need to be divided by the norm (possibly by a simple adjustment of the poverty
line).

Similarly, we must also agree on a concept of mobility. ‘Mobility means different
things to different people,’ in the words of Fields (2008, p. 1). Here, we interpret

2 See on this Fields (2010).
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mobility as any temporal change in individual income. A natural candidate for the
benchmark is thus the absence of distributional changes. The benchmark is therefore
a counterfactual income distribution Y1 ∈ �n,T in which every person’s income is
the same as that person’s income in the first period.3

The index IPP(P(Ŷ), P(Y)) in (3) is then the difference between poverty in a
counterfactual situation in which poverty in the first period is extended over the
T -period horizon and observed intertemporal poverty.4

As known in the growth pro-poorness literature (Duclos 2009), rival versions can be
proposed for the construction of the counterfactual distribution. For instance, the no-
mobility counterfactual distribution could refer to the absence of exchange mobility,
hence resulting in a counterfactual distribution showing the same marginal distribu-
tions as the observed distribution but without reranking from year to year. Another
possibility would be to take a relative view, that is, to consider a ‘neutral’ growth
process (in terms of snapshot inequality) over the studied period.5 The use of a coun-
terfactual different from the first period distribution would, however, imply a different
interpretation of the IPP index and could lead to a set of decompositions different
from those proposed in the following sections.

3 A family of intertemporal pro-poorness indices

3.1 Individual ill-fare

Let the (normalized) poverty gaps be given by gi,t := 1 − ỹi,t , let
g(i) := (gi,1, . . . , gi,t , ..., gi,T ) be the corresponding vector of normalized poverty
gaps for individual i across T periods, and let G be the corresponding n × T matrix
of normalized poverty gaps for the whole population. Also, let the distribution of
gaps at time t be given by the vector gt := (g1,t , . . . , gn,t ). The gap gi,t ∈ [0, 1]
is a standard measure of individual poverty in the literature for both snapshot and
intertemporal poverty measurement.6 It is, for instance, the basis of the well-known
FGT class (Foster et al. 1984) of additive poverty indices as well as of its intertemporal
generalizations in Foster (2009), Canto et al. (2012) or Busetta and Mendola (2012),

3 This is consistent with the approach used in Chakravarty et al. (1985) and Fields (2010), although the
benchmark in Chakravarty et al. (1985) is based on relative immobility, i.e. the share of each individual in
total income is assumed to remain stable across time.
4 This property is called normalization in Hoy and Zheng (2011), requiring that if an individual gets every
period the same income level, then his lifetime poverty can be represented by snapshot poverty.
5 As mentioned by an anonymous referee, a possible issue related to our choice of the counterfactual
distribution is that the initial period could be ‘abnormal’ compared to the following periods, hence resulting
in large values of the IPP, in particular if T is relatively large. A possible fix could be to test the sensitivity
of the results by considering a contiguous year as the reference year, or averaging individual incomes for
the first years of the growth spell.
6 Recent contributions, like Dutta et al. (2013), Zheng (2012) or Jäntti et al. (2014), have investigated
the role of affluence in intertemporal poverty measurement. The core idea is that, up to some threshold,
affluence at a certain date could compensate for past or future deprivation. In this paper’s perspective, this
could be done by assuming git ∈ [a, 1]with a ≤ 0 and possibly introducing slight changes in the definition
of the indices introduced in this section such as to avoid odd consequences (e.g., having pβ > 0 for non
poor person or excessively mitigating affluence effects).
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not tomention specificmembers of the family of indices introduced byHoy and Zheng
(2011), Bossert et al. (2012) and Dutta et al. (2013).

In order to account explicitly for the cost of time variability, we use the poverty
counterpart of the ‘equally distributed equivalent income’ introduced in Atkinson
(1970) for the measurement of social welfare and inequality. The equally distributed
equivalent (EDE) poverty gap for individual i , πβi , is given by:

πβi := p
(
y(i)

) =
(

T∑

t=1

ωt g
β
i,t

) 1
β

. (4)

The EDE gap πβi is the value of the gap that, if experienced at each period of
i’s lifetime, would yield i the same level of poverty over time as that generated by
g(i). ωt > 0, t ∈ {1, . . . T }, forms a set of weights that capture the sensitivity of
poverty to the specific period in which deprivation is experienced and such that, for
normalization purposes,

∑T
t=1 ωt = 1.7 If ωt > ωt+1, more importance is given to

poverty experienced earlier in the time horizon considered, for instance in childhood; if
ωt < ωt+1, more importance is given to poverty experienced later in the time horizon
considered. The weights ωt can also be interpreted as discount rates expressing a
judgment on the importance of poverty suffered in the present relative to poverty
suffered in the future. Many contributions in the economic literature evaluate the
flow of a given variable by imposing discount rates that give earlier elements higher
importance—corresponding to decreasing values ofωt in our framework. This choice,
though perfectly legitimate, is not the only one possible and may not be supported by
normative reasoning. In other words, it is normatively unclear whether to give priority
to poverty experienced earlier nearby as compared to poverty experienced later on.
Discounting the future more can be justified by the belief that low income earlier in
life may impact the standards of living later in life more than the other way around.
However, in evaluating poverty profiles, it may also be argued that gradually drifting
into poverty is worse than evolving from spells in poverty out of poverty, even if the
number and the depth of spells in poverty may be similar in both cases.8

The parameter β is a measure of aversion to variability in the poverty gaps. Higher
levels of β give higher weights to a loss of income when income is already low than
when it is large. For β = 1, Eq. (4) corresponds to the simple weighted average
of i’s poverty gaps across time. For β > 1, a sequence of income increments and
decrements that keep the weighted mean of the gaps unchanged but reduces their
intertemporal variability decreases πβi . Equation (4) is a measure of “union” poverty
since individuals are regarded as intertemporally poor whenever they are deprived
during at least one time period.9

7 Having weights that sum to one is not necessary to obtain a consistent poverty pre-order. However,
slackening this constraint would not make it possible to interpret πβi as an individual EDE gap.
8 See on this Hoy and Zheng (2011), Calvo and Dercon (2009), and Bresson and Duclos (2015).
9 A generalization with other definitions of the poverty domain using a counting approach à la Alkire and
Foster (2011) can be performed by censoring the vector g(i) when the (weighted) number of deprivations
is less than a given threshold ∈]1, T ].
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Hence, for β ≥ 1, πβi is never lower than π1i because of aversion to poverty
variability. The difference can be interpreted as the cost of deprivation variability for
individual i :

cβi := πβi − π1i . (5)

Consequently, intertemporal poverty for i can be expressed as:

πβi = cβi + π1i . (6)

Hence, πβi is (weighted) average intertemporal poverty plus the intertemporal cost of
mobility.

3.2 Social ill-fare

The next step is to aggregate individual EDE gaps in order to obtain a socially repre-
sentative measure of poverty. As with traditional snapshot poverty, many functional
forms can be proposed to perform this social aggregation. Here, the EDE formulation
is also used to aggregate individual poverty. Social ill-fare is then given by10:

�α,β (G) :=
(
1

n

n∑

i=1

(
πβi

)α

) 1
α

, (9)

where α ≥ 0 is a parameter of aversion to poverty inequality across individuals.
An anonymous evaluation of intertemporal poverty can be performed using �α,1:
switching the income of two poor individuals at a given period t then leaves the social
evaluation of intertemporal poverty unchanged, whatever the income levels of the two
individuals in the other periods.11

�α,β (G) can be usefully interpreted as the level of the poverty gap which, if
assigned equally to all individuals and across all time periods, would produce the same
poverty level as that generated by the intertemporal distribution G. It thus can be seen
as an intertemporal generalization of the class of ethical poverty indices introduced
by Chakravarty (1983a) for snapshot monetary poverty. Since the index aggregates
individuals’ intertemporal poverty, it also incorporates early/late poverty sensitivity
withweightswt and parameterβ. Furthermore, asπβ is a generalizedmean of snapshot

10 Using for instance Chakravarty’s (1983b) aggregation formula, we obtain the alternative intertemporal
poverty index P ′

β,δ :

P ′
β,δ := 1

n

n∑

i=1
1 − (

1 − πβi
)δ

, (7)

with δ ∈]0, 1]. The corresponding EDE gap �′
δ,β is then:

�′
β,δ := 1 −

(

1 − 1
n

n∑

i=1
1 − (

1 − πβi
)δ

) 1
δ

. (8)

11 This can be more easily seen if we express �α,a (G) as:

�α (G) =
(

T∑

t=1
ωt

1
n

n∑

i=1
gα
i,t

) 1
α

=
(

T∑

t=1
ωt Pα(gt )

) 1
α

. (10)
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g(b)

g(a) g̃(b)

g̃(a)

0

45◦

ga,1,

g̃b,2, ga,2

gb,1,

g̃a,2, gb,2

g̃a,1 g̃b,1

gi,11

gi,2

1

Fig. 1 Inter-individual inequality vs intertemporal variability

incomegaps at the individual level,�α,β (G) is a generalizedweightedmeanof equally
distributed equivalent poverty gaps (πβ ).

Figure 1 helps understand the trade-off between gap inequality and gap variability
and its implications for pro-poor evaluation. It shows the poverty gap of two individ-
uals, i = a, b, over a two-period lifetime horizon, t = 1, 2, in two different polar
cases. For the sake of clarity, we assume that ω1 = ω2. In the first case with the
circular dots, the two individuals experience identical poverty each period, that is,
ga,1 = ga,2 = πβa and gb,1 = gb,2 = πβb, but there is inequality of poverty between
them. Thus �α,β (G) = �α

(
g1

)
. The second case with the square dots is the reverse

one: g̃a,1 = g̃b,2 �= g̃b,1 = g̃a,2, and π̃βa = π̃βb = �α,β

(
G̃

)
, namely, the two

individuals have the same overall distribution of poverty gaps but experience different
levels of poverty at different time periods.

The poverty ranking of these two distributions will depend on social aversion
towards poverty variability and poverty inequality. Note that the distribution of peri-
odic poverty gaps is the same under the two processes. With the same degree of
aversion towards variability and inequality (i.e. α = β), the two distributions are
judged equivalent in terms of poverty. This happens because, in the first case, there are
neither costs nor benefits generated by mobility, whereas, in the second case, the ben-
efits of intertemporal poverty equalization are canceled out by the costs of variability.
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Indifference towards variability, β = 1, makes G̃ no worse than G, while indifference
towards inequality (α = 1) makes G no worse than G̃. Hence, whether G has more
poverty than G̃ will depend on the values of α and β.

One can notice that�α,β belongs to the class of double-CES functions widely used
in multidimensional inequality and poverty analysis (see Atkinson 2003; Bosmans
et al. 2015; Bourguignon 1999; Decancq and Ooghe 2010). It is called a double-CES
because it uses a first CES function to aggregate at the individual level—across peri-
ods in our case or across goods in the multidimensional analysis—and a second CES
function that aggregates at the social level. The sequence of aggregation associated
with that functional form is important for distinguishing between anonymous versus
non-anonymous pro-poor growth, as stressed in the multidimensional inequality and
poverty literature. Indeed, if one first undertakes aggregation over different individu-
als for each period, and then undertakes aggregation over the different periods, then
longitudinal poverty information is lost and only an anonymous evaluation of poverty
can be performed.12

The shape of the iso-poverty curves of Fig. 2, showing a two-person two-period case
with decreasing average poverty gap (�1(g2) < �1(g1)), loss aversion (ω2 > ω1) and
primacy of aversion to inequality over aversion to variability (α > β), is determined
by the weights ωt on the different periods and by the parameter β, expressing the
degree of complementarity between periods, with β = 1 corresponding to the case of
perfect substitutes and β → ∞ to the case of perfect complements. The parameter α

determines the degree of inequality aversion. The caseα = 1 corresponds to inequality
neutralitywith intertemporal ill-fare equal to themeanof least concave representations,
and the case α → ∞ corresponds to the maximin rule with intertemporal ill-fare
measured by the intertemporal poverty level of the individual in the worst position.

Our measure also reflects the property of correlation-increasing majorization intro-
duced by Atkinson and Bourguignon (1982), which says that poverty should (weakly)
increase after a correlation-increasing switch. A correlation-increasing switch can be
seen on Fig. 1 when moving from profile Ḡ to profile G: this does not change the
distribution of incomes at each time period, but it does increase the temporal correla-
tion of incomes. This property implies that the marginal social benefit of an income
increment at period 1 (2) decreases with the income level at period 2 (1). This property
also says that permuting the incomes of two poor individuals within a given period
of time should (weakly) increase poverty if one of them then becomes more deprived
than the other in both periods. This is the case when the cross-derivative of �α,β with
respect gi,1 and gi,2 is positive, implying that α > β.

Let
cα,β := �α,β (G) − �1,β (G) (11)

be the cost of inequality of intertemporal poverty across individuals. This differs from:

1

n

n∑

i=1

cβi = �1,β (G) − �1,1 (G) , (12)

12 See Dutta et al. (2003) and Decanq and Lugo (2012).
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which is the average cost of deprivation variability in the population. Substituting (12)
into (11) and solving for �α,β (G), we find:

�α,β(G) = 1

n

n∑

i=1

cβi + cα,β + �1,1 (G) . (13)

Equation (13) expresses total intertemporal poverty as the sum of three components:
the cost of poverty variability, the cost of inequality in intertemporal poverty and the
average intertemporal poverty gap in the population.

Letting the benchmark deprivation matrix G1 correspond to the counterfactual
income distribution Y1, we have �α,β (G1) = �α

(
g1

)
, with:

�α

(
g1

) =
(
1

n

n∑

i=1

gα
i,1

) 1
α

, (14)

that is, initial cross-sectional poverty. The cost of inequality between individuals is
the cost of inequality experienced in the initial period, that is, cα

(
g1

)
.

The benchmark level of poverty can then be expressed as:

�α

(
g1

) = cα

(
g1

) + �1
(
g1

)
, (15)

which is the cost of inequality in the distribution of individual poverty gaps in the first
period plus the average poverty gap in the first period.

3.3 Intertemporal pro-poorness indices

Using the poverty indices previously introduced, Eq. (3) can be expressed as:

IPPα,β = �α

(
g1

) − �α,β (G) . (16)

This index can be interpreted as the intertemporal poverty cost/gain, expressed in
poverty gap units, of the observed growth process. It equals 0 when growth leaves
everyone’s deprivation unchanged. It is positive if intertemporal poverty is less than
first-period poverty, and negative in the opposite case. If growth eliminates poverty
in the subsequent periods, then IPPα,β equals (1 − ω1)�α

(
g1

)
> 0. The upper

bound for the IPP index is thus a simple discounted value of poverty experienced in
the first period. IPPα,β incorporates the cost of temporal variability and the benefits
of a possible reduction of inequality in individual poverty, both due to the effects of
mobility. IPPα,β obeys the usual social evaluation properties of population invariance,
anonymity (in the identity of first-period incomes), scale invariance, continuity, and
subgroup consistency. IPPα,β is naturally increasing in the initial level of aggregate
poverty and decreasing in the level of aggregate intertemporal poverty. The effects of
a change in first-period gaps is ambiguous, as it affects both benchmark and intertem-
poral poverty.
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g(a)

ga,1

g(b)

gb,1

0 gi,11IPP > 0

gi,2

1

πβa

Πα,β(G)

Πα(g1)

πβb

Fig. 2 The intertemporal pro-poorness of a two-period growth/mobility process. The iso-poverty contours
correspond to the case of β = 2, ω1 = 1

3 , and ω2 = 2
3 . For social aggregation, α is set equal to 3

It is worth underlining that the indices in (16) are normative in nature since they
are derived from explicit social ill-fare functions and are measures of the change
in intertemporal social ill-fare resulting from mobility. Such measures contrast with
purely descriptive (or statistical) indices ofmobility. Unlike purely descriptive indices,
this paper’s intertemporal pro-poor indices can help determine whether and by how
much income changes were ‘good’ in reducing poverty and social ill-fare.

For the sake of illustration, consider again example (1) introduced earlier on page
1. As the average income gap is left unchanged during the growth process, the sign of
IPPα,β will depend on the value assigned to the parameter of aversion to poverty vari-
ability and to aversion to intertemporal poverty, whatever the choice of the weightsωt .
In particular, for β > α, variability aversion dominates aversion to poverty inequality
and the other way round for β < α. Let us consider the case of ω1 = ω2. With greater
weight to variability aversion—assume α = 3 and β = 4—the index is negative
(e.g. IPP3,4 = −0.016), implying that the transformation is not pro-poor because of
the cost of temporal variability. With α = 3 and β = 2, the index is positive (e.g.
IPP3,2 = 0.029) and the transformation is pro-poor because of the dominating effect
of poverty equalization.

Figure 2 illustrates the computation of IPPα,β in a two-person two-period case
with decreasing average poverty gap (�1(g2) < �1(g1)), loss aversion (ω2 > ω1)
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and primacy of aversion to inequality over aversion to variability (α > β).13 The
joint distribution of income gaps is shown by the two circular dots g(a) and g(b). One
observes that the initially poorer individual (namely b) has benefited from a dramatic
improvement in his situation, with the opposite happening to the initially less poor
person (a). The computation of πβa and πβb can be seen by projecting on one axis
the points at which the iso-poverty curves for each poverty profile cross the diagonal
of perfect immobility (the small circles). Aggregation across the population yields the
EDE gap (the larger circle) �α,β(G). For the benchmark situation, we first generate
the benchmark profiles (the small squares) by vertical projection of the observed
profiles on the diagonal of perfect immobility. Aggregation across individuals leads
to �α(g1) (the large squares). The difference between �α(g1) and �α,β(G) is here
positive, indicating that growth has been pro-poor from an intertemporal perspective.

4 Decompositions

Wenowprovide three decompositions of the IPPα,β index. For expositional simplicity,
we set T = 2 for the first two decompositions.14

The first decomposition distinguishes the anonymous and the mobility components
of growth. This is given by:

IPPα,β = �α

(
g1

) − �α

(
g1, g2

)

︸ ︷︷ ︸
AG

+ �α

(
g1, g2

) − �α,β

(
g1, g2

)

︸ ︷︷ ︸
M

. (17)

Recall that �α

(
g1, g2

)
is anonymous intertemporal poverty and does not account

for the benefits or the costs of mobility. AG therefore captures the poverty effect of
anonymous growth, while M captures the non-anonymous effects of mobility. AG is
positive if we observe both a decrease in the mean poverty gap and a contraction in the
periodic distribution of poverty gaps. M is positive when aversion towards inequality
is stronger than aversion towards temporal variability (α > β), zero for β = α, and
otherwise negative. The sign of the two effects is not determined by the weights ωt . If
β = α, then M = 0. β = 1 and α = 1 lead to neutrality to variability and inequality
and to M ≥ 0 and M ≤ 0, respectively. Considering again the example given by (1),
we have AG = 0 and M = 0.029 with α = 3 and β = 2. Since the anonymous
growth impact is nil, the growth effect on intertemporal poverty is entirely attributable
to a (pro-poor) mobility effect.

Figure 3 illustrates this decomposition using the case shown in Fig. 2. The difference
between the benchmark (the large square) and anonymous intertemporal poverty (the
large pentagon) is positive, indicating that the AG component is positive. As noted
earlier, that result is due to a decrease in both the average poverty gap and in the poverty
gap inequalities during the period. The effect of mobility is shown by the difference

13 The case α < β is illustrated on Fig. 9 in the Appendix. With the chosen values for the two individual
profiles, for the periodic weights and β, it can be noticed that the sign of I P P does not depend on the value
of α. The magnitude of the index however increases with α.
14 See the Appendix for a generalization to larger values of T .
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g(a)
g(b)

0
IPP

AG

M

gi,11

gi,2

1

Πα,β(G)
Πα(G)

Πα(g1)

Fig. 3 Decomposing two-period intertemporal pro-poorness: growth andmobility. The iso-poverty contours
correspond to the case of β = 2, ω1 = 1

3 and ω2 = 2
3 . For social aggregation, α is set equal to 3

between anonymous intertemporal poverty (the large pentagon) and the actual level
of intertemporal poverty (the large circle), and is entirely determined by the values
of α and β. Mobility exerts here a less important (but still positive) effect than the
anonymous growth effect.

The second decomposition also considers the reranking effect of growth. It is
obtained by making use of two counterfactual distributions that allow to isolate firstly
the inequality component, secondly the reranking component, and lastly the pure
growth component. The first counterfactual is denoted by g I1 and is obtained by scal-
ing the second period’s distribution of individual poverty gaps so that its mean is equal
to the first period’s mean poverty gap; g I1 also orders poverty gaps by their ranks in
the first period. The second counterfactual, denoted by g I R1 , is obtained by ordering
the first period’s gaps on the basis of the second period distribution’s ranks. So, the
only difference between g I1 and g I R1 is the order of individual gaps; g I R1 and g2 only
differ with respect to their average poverty gap.15

15 In the case of example (1) in the introduction, given the distributionof poverty gaps in the initial period and
final period g1 = (0.43, 0.14, 0, 0) and g2 = (0, 0, 0.43, 0.14), g I1 is given by

(
g3,2, g4,2, g1,2, g2,2

) ×
P1(g1)
P1(g2)

= (0.43, 0.14, 0, 0) × 0.285
0.285 .
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The second decomposition is then given by16:

IPPα,β = �α

(
g1

) − �α,β

(
g1, g

I
1

)

︸ ︷︷ ︸
I

+ �α,β

(
g1, g

I
1

)
− �α,β

(
g1, g

I R
1

)

︸ ︷︷ ︸
R

+ �α,β

(
g1, g

I R
1

)
− �α,β

(
g1, g2

)

︸ ︷︷ ︸
PG

. (18)

The first component I measures the intertemporal effects of inequality and variability
in poverty (g1 and g I1 have the same mean and the same ranking of individuals). I
captures the effects of inequality across time and inequality across individuals when
initial ranks are maintained. An increase in inequality will always result in I being
negative, no matter the combination of the values of the parameters. With α = β = 1,
given neutrality to intertemporal variability and inequality in poverty, I will be null.

The second component, R, captures the poverty effect of reranking (g I R1 and g I1
have same mean and same cross-sectional inequality, but differ in the ranking of
individuals). R = 0 if there is no-reranking. When reranking occurs, the sign of R
will depend on the values of the parameters. For α < β, R < 0 because reranking
generates time variability and the variability costs are deemed larger than the inequality
benefits of reranking individuals; hence reranking harms intertemporal pro-poorness
as it increases intertemporal poverty. Alternatively, R > 0 for α > β, since reranking
helps equalize poverty over time and the equalization benefits are higher that the
variability costs; hence reranking increases intertemporal pro-poorness. α = β = 1
implies R = 0.

The third component PG captures a pure growth effect on poverty. It will be
positive (negative) if there is a reduction (increase) in intertemporal poverty due to
pure growth.17

With the example given by (1), we have that I = 0 since inequality is identical in
both periods. Furthermore, R = −0.016 for α = 3, β = 4, since there is a reshuffling
of individuals in the distributions (the two initially poor individuals become the two
richest) and the variability costs are higher than the benefits. Finally, PG = 0 given
that the average gap is unchanged.

The decomposition in Eq. (18) is sketched in Fig. 4 using the scenario of the earlier
Fig. 3. In this situation, the inequality component I contributes to pro-poorness as
indicated by the difference between the benchmark (the large square) and the counter-
factual profiles (g1, g

I
1) (the large diamond-shaped dots). The difference between the

latter and the counterfactual scenario (g1, g
I R
1 ) (the large triangle) shows that rerank-

ing also supports pro-poorness, although to a lower extent than inequality. Finally, the
impact of pure growth on pro-poorness is given by the difference between poverty in

16 See Ruiz-Castillo (2004) for a similar decomposition of the CDW (the Chakravarty et al. 1985) ethical
index of mobility.
17 This decomposition is path-dependent. The value of the components would be different with different
‘paths’ for the decomposition. For instance, one might have wanted to capture first the growth effect, then
the reranking effect and finally the inequality one (see, e.g. Fortin et al. 2011). An alternative procedure
would be to apply a Shapley–Shorrocks decomposition, consisting of computing the Shapley-value of each
effect across all possible paths of the decomposition (see Shorrocks 2013).
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g(a)

ga,1

g(b)

gb,1

gI
(a)

gI
(b)gIR

(a)

gIR
(b)

0
IPP

I

R

PG

gi,11Πα,β(g1,g
I
2)

gi,2

1

ga,2
P1(g1)
P1(g2)

gb,2
P1(g1)
P1(g2)

Πα,β(G)

Πα,β(g1,g
IR
2 )

Πα(g1)

Fig. 4 Decomposing two-period intertemporal pro-poorness: inequality, reranking and growth. The iso-
poverty contours correspond to the case of β = 2, ω1 = 1

3 and ω2 = 2
3 . For social aggregation, α is set

equal to 3

the counterfactual scenario (g1, g
I R
1 ) (the large triangle) and observed intertemporal

poverty (the large circle); PG is also supportive of pro-poorness.
Finally, it may be desirable to isolate the contribution of a specific subperiod, pro-

vided the available data makes it possible to perform a multi-period analysis (T > 2).
Indeed, each subperiod may play a different role in the determination of intertemporal
pro-poorness. To identify this role, we can make use of a sequence of comparisons of
counterfactual distributions. Let c = (c1, ..., c j ..., cm) be the vector of periods. The
importance of period c j in generating IPPα,β is measured by comparing the value of
IPPα,β when all subperiods are allowed to vary to the value of IPPα,β when a specific
subperiod c j is fixed. The contribution of a subperiod to inequality may depend on the
order in which we eliminate the variations due to each of the subperiods. We account
for this by implementing a Shapley-value decomposition (see Shorrocks 2013), which
considers the marginal effect on IPPα,β of accounting for each of the contributory
factors—the subperiods in our case—in sequence and then assigns to each factor the
average of its marginal contributions in all possible elimination sequences. This pro-
cedure yields an exact additive decomposition of IPPα,β into the contributions of
each subperiod. In practice, we assess all possible elimination sequences and take the
contribution of each subperiod to be the average across all those. This is done, first,
by generating the powerset of the j subperiods considered. For each element in the
powerset, we construct the index by allowing the subperiod included in the element
to vary, and by eliminating the variation due to the other subperiods. Then, for each
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of the subperiods, we take every element of the powerset that does not include it,
and compare pro-poorness in that set with the set that is otherwise identical but does
include the subperiod. The importance of a subperiod is measured as the average of
all such comparisons.

Let the generic poverty measure �α,β (G) be denoted by �α,β

(
g1, . . . gT

)
and

observe that benchmark poverty,�α(g1), is given by�α(g1, . . . g1). Assuming T = 3
and denoting by Ct

α,β the contribution of growth to IPPα,β of the subperiod from t to
t + 1, the IPP can be decomposed as:

IPPα,β = C1
α,β + C2

α,β, (19)

where a Shapley decomposition expresses C1
α,β and C2

α,β as follows:

C1
α,β = 1

2

((
�α

(
g1

) − �α,β

(
g1, f1,2(g1), f1,2(g1)

))

+
(
�α,β

(
g1, g1, f2,3(g1)

) − �α,β

(
g1, f1,2(g1), f2,3

(
f1,2(g1)

))))
(20)

= 1

2

((
�α

(
g1

) − �α,β

(
g1, g2, g2

))

+
(
�α,β

(
g1, g1, f2,3(g1)

) − �α,β

(
g1, g2, g3

) ))
, (21)

C2
α,β = 1

2

((
�α

(
g1

) − �α,β

(
g1, g1, f2,3(g1)

))

+
(
�α,β

(
g1, f1,2(g1), f1,2(g1)

) − �α,β

(
g1, f1,2(g1), f2,3

(
f1,2(g1)

))))

(22)

= 1

2

((
�α

(
g1

) − �α,β

(
g1, g1, f2,3(g1)

))

+
(
�α,β

(
g1, g2, g2

) − �α,β

(
g1, g2, g3

)))
, (23)

where ft,t+1(gk) := 1 − δt,t+1(1 − gk) with δt,t+1 :=
(

ỹ1,t
ỹ1,t+1

, . . .
ỹn,t

ỹn,t+1

)
.

5 Empirical illustration

This section provides an empirical illustration of the tools developed above using the
panel component of the Eurostat ‘European Union Statistics on Income and Living
Conditions’ (EU-SILC).
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5.1 Data

The EU-SILC, which started in 2005, is a representative survey of the resident popu-
lation within each European country, interviewed every year. The EU-SILC includes
both a longitudinal and cross-sectional component. The EU-SILC is indeed a rotat-
ing panel survey in which the same households are interviewed in four consecutive
years. The use of longitudinal weights makes the survey data representative of each
country. Given the four-year constraint of the EU SILC rotating panel, we focus on
the 2006–2009 period and, hence, use the 2006, 2007, 2008, and 2009 waves. Note
that this time range covers the last European economic crisis and thus allows examin-
ing whether EU countries have performed differently in terms of pro-poorness during
those challenging years.

The unit of observation used in the analysis is the individual. The measure of living
standards is household disposable income, which includes all household members
earnings, transfers, pensions, and capital incomes, net of taxes on wealth and incomes
and of social insurance contributions. Incomes are expressed in Euros at PPP exchange
rates and in constant 2005 prices and adjusted for differences in household size using
the modified OECD equivalence scale.18 The countries considered are: Austria (AT),
Belgium (BE), Bulgaria (BG), Cyprus (CY), Czech Republic (CZ), Estonia (EE),
Spain (ES), Denmark (DK), Finland (FI), France (FR), Hungary (HU), Iceland (IS),
Italy (IT), Latvia (LV), Lithuania (LT), Malta (MT), Netherlands (NL), Norway (NO),
Poland (PL), Portugal (PT), Slovenia (SI), Sweden (SE), and United Kingdom (UK).
We perform the illustration using country-specific poverty lines fixed to 60% of their
2006 median income.

5.2 Results

To evaluate the pro-poorness of the income transformation processes that took place
between 2006, 2007, 2008, and 2009 for the 23 European countries listed above, we
need to choose the weights ωt as well as the parameters α and β capturing aversions
to inequality and to variability of poverty. For the sake of simplicity, we choose equal
weights for all of the four periods. We fix α = 2, which is one of the most common
values used in the poverty literature, and let β be equal to 1 and 3.

The numerical values of our estimates of intertemporal pro-poorness, for all combi-
nations of the values of α and β and all countries considered in this paper, are reported
in Table 1 together with the annual growth rates of median incomes over the period. A
graphical representation is available in Fig. 5, where countries are ordered according
to the average value of the two IPPα,β (namely IPP2,1, IPP2,3) such that t = 1 is
represented by 2006, t = 2 by 2007, t = 3 by 2008, t = 4 by 2009.19

A few general results stand out. First, although all countries were hit by the crisis,
median individual incomes kept on rising up to 2009, in particular in the Eastern part of

18 The modified OECD scale makes the first adult count as a full consumption unit; each additional person
aged 14 or more corresponds to 0.5 consumption unit, and each person aged 13 or less contributes to 0.3
consumption unit.
19 For completeness, in Table 1 we also consider the case of β = 2 and β = ∞
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Fig. 5 IPPα,β , α = 2, for different β and for 23 European countries, 2006–2007–2008–2009, ordered
by the average value of the IPPα,β . Authors’ calculations based on EU-SILC. Whiskers show the 95%
confidence interval (bootstrap with 200 replications)

Europe, the exception being the United Kingdom where median income fell between
2008 and 2009. These positive growth spells explain why the estimates reported in
Table 1 and Fig. 5 generally show that growth was pro-poor in European countries
between 2006 and 2009.

IPPα,β is positive for all countries when α = 2 and β = 1—that is when we are
only concerned with inequality aversion—meaning that pro-poorness holds even with
inequality aversion. When more importance is given to the costs of mobility than to
its benefits (α = 2 and β = 3), the index becomes negative for Austria, Sweden,
Denmark, and Spain, and statistically significant for the last two countries. Note that
these four countries were not those with the lowest growth rates over the period,
suggesting that income variability was higher in these countries.

As shown by the sub-period decomposition presented in Eq. (19) and in Fig. 6,
the generally positive assessment of growth pro-poorness is mainly driven by the
good economic performance initially observed in the period (See Table 2). If, in most
cases, the post-2007 growth pattern had a positive effect on intertemporal growth pro-
poorness in the absence of variability aversion, the contribution C3 (2008–2009) is
often not significantly different from zero. With variability aversion, the subperiods
2007–2008 and 2008–2009 generally had a significant and negative impact on growth
pro-poorness, suggesting that the crisis introduced significant economic fluctuations.

123



Intertemporal pro-poorness

(a)

C1  (2006 − 07)
C2  (2007 − 08)
C3  (2008 − 09)

0.050.00

SI
DK
FI
SE
CZ
AT
CY
NL
PT
IT
MT
BG
EE
LT
FR
NO
UK
ES
BE
PL
HU
LV
IS

(b)

C1  (2006 − 07)
C2  (2007 − 08)
C3  (2008 − 09)

0.00

DK
ES
AT
SE
IT
FI
MT
NL
UK
BG
CZ
SI
FR
PT
EE
LT
CY
NO
HU
BE
PL
LV
IS

Fig. 6 IPP decomposition of the contribution of each period to the overall measure (Ct
α,β ), 2006–2007–

2008–2009. a α = 2, β = 1. b α = 2, β = 3. Authors’ calculations based on EU-SILC. Whiskers show
the 95% confidence interval (bootstrap with 200 replications)

A second important feature emerging fromTable 1 is the heterogeneity of European
countries with respect to growth pro-poorness. Latin and Western European countries
show contrasted results between 2006 and 2009. The experience in Eastern European
countries seems to be more pro-poor on average than in other European countries,
and later decompositions will show the crucial role of significant shifts in marginal
distributions in that regard. In a single year (2009), Latvia and Lithuania lost as much
as 18 and 15% of their respective GDP. The Romanian economy shrank by 8% in
2008–2010. While these economies eventually recovered, further south the crisis was
more protracted. Contrasting with these results are those of otherwise more equal
and richer countries like Denmark, Finland, and Sweden that rank poorly in terms
of growth pro-poorness. This is somewhat surprising given the historical importance
of safety nets in these countries. The Nordic countries are performing well in terms
of initial levels of poverty and inequality, so that more favorable initial conditions
may partly explain lower values for their IPP index; these countries have, however,
also been affected by the surge in income inequality seen in many other developed
countries (see for instance OECD (2015)) during the last decades.

Third, the country ranking depends on the normative importance given either to
inequality or to variability, that is, it is dependent on values of β. Indeed, the sensitivity
of IPPα,β to the value of β provides valuable summary information on variability
in deprivation. Changes in the estimated value of the pro-poorness index after an
increment in β vary considerably from country to country. Differences between IPP2,1
and IPP2,3 are more than twice lower for Cyprus, the Czech Republic, and Slovenia
than for Latvia, United Kingdom, and Spain. While poverty gap fluctuations appear
relatively limited within these first three countries, the evidence points to much larger
variability at the bottomof the incomedistribution in the three other countries (Table 1).
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Table 2 Subperiod contributions to intertemporal growth pro-poorness for 23 European countries, 2006–
2007–2008–2009. C1: 2006–2007; C2: 2007–2008; C3: 2008–2009

Country (α = 2, β = 1) (α = 2, β = 3)
C1 C2 C3 C1 C2 C3

AT 0.026 0.012 0.00044 0.0029 0.0036 − 0.0081

(0.006) (0.0017) (0.0013) (0.0053) (0.0014) (0.0019)

BE 0.057 0.011 0.0032 0.028 − 0.0012 − 0.0016

(0.0049) (0.0031) (0.00047) (0.0035) (0.0022) (0.00074)

BG 0.019 0.033 0.0014 − 0.0046 0.012 − 0.0027

(0.0036) (0.0023) (0.0013) (0.0031) (0.0021) (0.0014)

CY 0.027 0.013 0.00087 0.015 0.0061 − 0.00082

(0.0026) (0.0017) (0.00046) (0.002) (0.001) (0.00046)

CZ 0.028 0.0046 0.0021 0.012 − 0.0021 − 0.0017

(0.0022) (0.0015) (0.00047) (0.0018) (0.0014) (0.00082)

DK 0.025 0.0039 0.0013 0.0024 − 0.012 − 0.006

(0.0078) (0.0065) (0.0014) (0.0049) (0.0055) (0.0021)

EE 0.038 0.015 0.0041 0.012 0.004 − 0.0014

(0.005) (0.0023) (0.0011) (0.0039) (0.0023) (0.00075)

ES 0.058 0.011 − 0.00081 0.015 − 0.007 − 0.018

(0.0045) (0.0018) (0.00091) (0.0034) (0.0019) (0.0015)

FI 0.027 0.0048 0.00062 0.009 − 0.0052 − 0.0017

(0.0049) (0.0017) (0.00024) (0.0031) (0.0025) (0.00055)

FR 0.046 0.0087 0.0041 0.015 − 0.002 0.00042

(0.0064) (0.0023) (0.0008) (0.0045) (0.002) (0.00069)

HU 0.055 0.018 0.0039 0.018 0.0058 − 0.00071

(0.0057) (0.0018) (0.00059) (0.0042) (0.0012) (0.00074)

Previous studies concerned with the distributional implications of the earlier phases
of the great recession found similar results in termsof poverty dynamics: in themajority
of countries, poverty did not increase and in some cases decreased (see, among others,
Jenkins et al. 2012). However, these studies were based on measures of unitemporal
and cross-sectional poverty. In particular, introducing concerns for variability over
the potentially negative impact of the crisis on intertemporal poverty can serve to
underline the important role played by economic insecurity in the decision making
process of individuals and households (see, among others, Rohde et al. 2017; Western
et al. 2012).

We proceed by performing the decompositions introduced above, each of them
emphasizing a distinct aspect of growth pro-poorness. For expositional simplicity, we
focus on two cases: (i) α = 2, β = 1; and (ii) α = 2, β = 3. The estimates of
the elements of the first anonymous/non-anonymous decomposition are reported in
Table 3, where countries are ranked alphabetically. A more synthetic representation
of the results is shown in Fig. 7, where countries are ordered by decreasing values of
IPPα,β .
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Table 2 continued

Country (α = 2, β = 1) (α = 2, β = 3)
C1 C2 C3 C1 C2 C3

IS 0.076 0.013 − 0.00035 0.032 0.0026 − 0.0018

(0.014) (0.0021) (0.0011) (0.0076) (0.0036) (0.0012)

IT 0.028 0.019 0.0032 0.0045 0.0027 − 0.006

(0.0027) (0.0015) (0.00079) (0.0023) (0.0013) (0.0009)

LT 0.048 0.0076 0.0018 0.024 − 0.002 − 0.0028

(0.0064) (0.0018) (0.00074) (0.004) (0.0016) (0.00085)

LV 0.066 0.017 0.0032 0.031 0.0059 − 0.0071

(0.0096) (0.0014) (0.00079) (0.0052) (0.00095) (0.0025)

MT 0.048 − 0.0029 0.007 0.019 − 0.02 0.0041

(0.0087) (0.0038) (0.0011) (0.0051) (0.0054) (0.00079)

NL 0.02 0.02 0.0049 − 0.0033 0.0062 0.00027

(0.008) (0.0037) (0.0015) (0.0069) (0.003) (0.00074)

NO 0.048 0.012 0.0042 0.019 − 0.00052 0.0022

(0.0087) (0.004) (0.002) (0.0086) (0.0045) (0.0013)

PL 0.049 0.017 0.0072 0.021 0.0017 0.0031

(0.0034) (0.0014) (0.00042) (0.0021) (0.0011) (0.00027)

PT 0.04 0.009 − 0.00046 0.023 − 0.0015 − 0.0078

(0.0047) (0.0024) (0.001) (0.0029) (0.0018) (0.0021)

SE 0.034 − 0.0022 0.000098 0.014 − 0.0082 − 0.0068

(0.0065) (0.0014) (0.00074) (0.0042) (0.0022) (0.0023)

SI 0.018 0.0062 0.0039 0.0085 0.00068 0.0018

(0.0023) (0.0019) (0.001) (0.0016) (0.0016) (0.00061)

UK 0.053 0.01 0.0023 0.019 − 0.0073 − 0.0076

(0.0051) (0.0043) (0.0011) (0.0036) (0.0037) (0.0016)

Authors’ calculations based on EU-SILC. Bootstrapped standard errors in parentheses (200 replications)

Table 3 shows the discrepancy between anonymous and non-anonymous evalua-
tions of growth pro-poorness. With the notable exception of Denmark, the anonymous
evaluation indicates that growth was significantly pro-poor between 2006 and 2009
for our sample of European countries.20 For low values of the variability aversion
parameter, this picture does not change, but since variability was significant in our
sample of European countries, the significance of pro-poorness decreases with a non-
anonymous evaluation. The negative impact of variability is sometimes strong enough
to reverse the sign of the measure of growth pro-poorness. For instance, IPP2,3 is neg-
ative for four out of the 23 countries. For these countries, the cost of variability exceeds
the intertemporal inequality reduction and growth benefits of the income transforma-

20 These results are generally robust to moderate changes in the value α, although the use of larger values
for the inequality aversion parameter results in some growth spells being regarded as anti-poor. This is for
instance the case for Denmark (α ≥ 2.1), Bulgaria (α ≥ 4.4), Sweden (α ≥ 4.7), the Czech Republic
(α ≥ 5.4), Finland (α ≥ 6.4), Spain (α ≥ 9.3), and Italy (α ≥ 21.8).
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Table 3 Decomposition into anonymous (AG) and non-anonymous (M) pro-poorness of growth for 23
European countries, 2006–2007–2008–2009

Country (α = 2, β = 1) (α = 2, β = 3)
IPP AG M IPP M

AT 0.038 0.013 0.025 − 0.0016 − 0.015

(0.0057) (0.0053) (0.0017) (0.0052) (0.0007)

BE 0.072 0.042 0.03 0.025 − 0.017

(0.0046) (0.0041) (0.0016) (0.0038) (0.0007)

BG 0.053 0.022 0.031 0.0049 − 0.017

(0.0035) (0.0031) (0.0011) (0.0031) (0.0006)

CY 0.041 0.028 0.012 0.02 − 0.0081

(0.0026) (0.0021) (0.0009) (0.0021) (0.0004)

CZ 0.034 0.018 0.017 0.0078 − 0.0099

(0.0029) (0.0025) (0.0009) (0.0023) (0.0004)

DK 0.031 0.0006 0.03 − 0.016 − 0.016

(0.0043) (0.005) (0.0021) (0.0062) (0.0013)

EE 0.057 0.03 0.027 0.015 − 0.015

(0.0047) (0.004) (0.0015) (0.004) (0.0006)

ES 0.068 0.019 0.049 − 0.0097 − 0.028

(0.0045) (0.0036) (0.0015) (0.0036) (0.0007)

FI 0.032 0.013 0.019 0.0021 − 0.011

(0.0054) (0.0044) (0.0013) (0.0046) (0.0007)

FR 0.058 0.03 0.029 0.013 − 0.017

(0.0064) (0.0049) (0.0016) (0.0045) (0.0009)

HU 0.077 0.043 0.034 0.023 − 0.019

(0.005) (0.0045) (0.0014) (0.0041) (0.0008)

IS 0.088 0.052 0.036 0.033 − 0.019

(0.013) (0.01) (0.0037) (0.0084) (0.0019)

IT 0.05 0.02 0.03 0.0012 − 0.018

(0.0027) (0.0027) (0.0008) (0.0026) (0.0004)

LT 0.058 0.034 0.024 0.019 − 0.015

(0.0066) (0.0056) (0.0021) (0.004) (0.0011)

LV 0.086 0.051 0.035 0.03 − 0.021

(0.0085) (0.0074) (0.0026) (0.0056) (0.0016)

MT 0.052 0.021 0.031 0.003 − 0.018

(0.0089) (0.008) (0.0024) (0.0082) (0.0013)

NL 0.045 0.018 0.027 0.0031 − 0.015

(0.0077) (0.0077) (0.0019) (0.0067) (0.0009)

NO 0.065 0.037 0.028 0.021 − 0.016

(0.0087) (0.0088) (0.0027) (0.009) (0.0012)

PL 0.073 0.043 0.03 0.026 − 0.017

(0.0033) (0.0026) (0.0009) (0.0022) (0.0005)
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Table 3 continued

Country (α = 2, β = 1) (α = 2, β = 3)
IPP AG M IPP M

PT 0.049 0.027 0.022 0.013 − 0.014

(0.0054) (0.004) (0.0017) (0.0041) (0.0009)

SE 0.032 0.012 0.02 − 0.001 − 0.013

(0.0062) (0.0055) (0.0023) (0.0048) (0.0011)

SI 0.028 0.018 0.011 0.011 − 0.0067

(0.0024) (0.002) (0.0007) (0.0022) (0.0003)

UK 0.065 0.026 0.039 0.004 − 0.022

(0.0059) (0.005) (0.0017) (0.0048) (0.0009)

Authors’ calculations based on EU-SILC. Bootstrapped standard errors in parentheses (200 replications).
The value of AG is not reported for IPP2,3 since that component does not depend on β
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Fig. 7 IPP decomposition into anonymous (AG) and mobility (M) components for 23 European countries,
2006–2007–2008–2009. a α = 2, β = 1. b α = 2, β = 3. Authors’ calculations based on EU-SILC.
Whiskers show the 95% confidence interval (bootstrap with 200 replications)

tion. The results of the decomposition further highlight the contrast between Nordic
countries—with lower values of AG—and Eastern European countries—with larger
values of AG. Moreover, the varying sensitivity of IPPα,β to β is explained by the
magnitude of the mobility component, with Latvia, Great Britain, and Spain showing
the largest absolute values for M and with the values for Cyprus, Slovenia, and the
Czech Republic being closer to zero.

Finally, the inequality reduction effect of mobility can also be sizable. Figure 7 (left
panel) shows that the benefits of the intertemporal equalization effects often affect pro-
poorness more strongly than the anonymous changes. With α = 2 and β = 1, it is
clear that both anonymous growth and the mobility benefits of intertemporal equal-
ization affect intertemporal pro-poorness, but the shares of AG and M in total IPP2,1
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vary considerably across countries. Denmark (DK) is perhaps the most extreme case
since intertemporal pro-poorness is explained entirely by the intertemporal inequal-
ity reduction benefits. This describes a situation in which anonymous cross-sectional
poverty remains stable over the period but in which the individual deprivation profiles
of the poor vary across time.

The results of this decomposition give support to our initial hypothesis that the
distributional dynamics of the European countries, considered in that period, wasmade
up by different components that acted differently on the overall growth process. The
large number of papers and reports on the poverty impact of the crisis has suggested
that the dramatic reduction of GDPwas not immediately translated into a worsening of
poverty or inequality. Some of the literature has also hinted that fiscal adjustments may
have led to adverse distributional and poverty outcomes. Those outcomes are naturally
individual-specific (see, among others, Matsaganis and Leventi 2014; Bargain et al.
2017); an individual-focussed approach such as the one of this paper shows how
individual income mobility and income variability can affect our understanding of the
joint growth/policy process, even over a relatively short time horizon.

The results of the second decomposition (inequality change I , reranking R, and
pure growth PG) are reported in Table 4 and Fig. 8. Consistent with the positive
growth rates reported in Table 1, the pure growth effect is everywhere positive. The
inequality component is significantly negative: rising inequalities in Europe have also
been associatedwith anti-poor effects during the crisis. Finally, the effects of reranking
are modest compared with those of inequality changes and pure growth.

The decomposition shows again a marked difference between Nordic and Southern
European countries on the one hand and Eastern European countries on the other hand.
Themagnitude of I and PG is about half as low for the former group as it is for the latter
group. This is the result of both larger growth rates over the period and greater inequal-
ities in the benefits of growth in Eastern European countries between 2006 and 2009.

To sum up briefly, the empirical results display considerable variability in the size
and determinants of intertemporal pro-poorness across European countries between
2006 and 2009. The evidence mirrors the diversity of poverty experiences both across
and within countries. The convergence process within Europe during the first decade
of the twenty-first century has helped Eastern European countries achieve growth
pro-poorness, though inequality changes have had a detrimental effect. Judgments on
intertemporal pro-poorness among Western European and Mediterranean countries
depend on the importance given to inequality and variability aversion, especially for
countries such as Spain and the United Kingdom where the cost of variability among
the poor is found to be particularly significant.

The distributional impacts of the crisis have been the topic of a considerable num-
ber of contributions, both from national international perspectives (see for instance
Bargain et al. 2017; Callan et al. 2011; Immervoll et al. 2011; Jenkins et al. 2012;
Matsaganis and Leventi 2014). They have analyzed the distributional impact of the
crisis using a cross-sectional lens and have often disentangled pure growth effects from
tax-benefit-change effects. This paper’s approach uses a non-anonymous and intertem-
poral lens and thus enables seeing how distributional dynamics come into play during
a growth/policy-change process. In agreement with earlier work, the paper’s results
indicate that the earlier phase of the crisis did not lead to significant intertemporal
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Table 4 Decomposition into inequality change (I ), reranking (R), and pure growth effects (PG) for 23
European countries, 2006–2007–2008–2009

Country (α = 2, β = 1) (α = 2, β = 3)
I R PG I R PG

AT − 0.013 0.031 0.02 − 0.016 − 0.018 0.033

(0.0016) (0.0015) (0.0025) (0.0022) (0.00089) (0.0044)

BE − 0.044 0.048 0.068 − 0.058 − 0.026 0.11

(0.0014) (0.001) (0.0018) (0.0021) (0.00059) (0.0029)

BG − 0.062 0.042 0.072 − 0.11 − 0.024 0.14

(0.004) (0.0017) (0.0049) (0.0078) (0.0011) (0.0099)

CY − 0.029 0.015 0.054 − 0.039 − 0.0097 0.068

(0.0025) (0.0013) (0.0034) (0.0042) (0.00088) (0.0053)

CZ − 0.035 0.024 0.045 − 0.054 − 0.012 0.074

(0.00071) (0.00048) (0.001) (0.0012) (0.00022) (0.0017)

DK − 0.023 0.035 0.019 − 0.031 − 0.018 0.034

(0.0018) (0.00083) (0.0021) (0.0023) (0.00049) (0.0041)

EE − 0.056 0.039 0.074 − 0.08 − 0.021 0.12

(0.0016) (0.00091) (0.0023) (0.003) (0.0006) (0.0041)

ES − 0.034 0.062 0.04 − 0.04 − 0.035 0.065

(0.00081) (0.00058) (0.0013) (0.0011) (0.00032) (0.0021)

FI − 0.035 0.026 0.04 − 0.042 − 0.013 0.057

(0.0013) (0.00069) (0.0021) (0.0018) (0.00034) (0.0028)

FR − 0.055 0.046 0.068 − 0.086 − 0.023 0.12

(0.0035) (0.0024) (0.0045) (0.0068) (0.0012) (0.0085)

HU − 0.053 0.054 0.075 − 0.095 − 0.025 0.14

(0.0022) (0.0015) (0.0029) (0.0048) (0.00079) (0.006)

IS − 0.085 0.056 0.12 − 0.2 − 0.02 0.26

(0.012) (0.0055) (0.014) (0.037) (0.0028) (0.038)

IT − 0.029 0.038 0.04 − 0.033 − 0.023 0.057

(0.00058) (0.00038) (0.00097) (0.00076) (0.00021) (0.0014)

LT − 0.073 0.03 0.1 − 0.099 − 0.017 0.14

(0.002) (0.0011) (0.0031) (0.003) (0.00059) (0.0042)

LV − 0.1 0.058 0.13 − 0.14 − 0.032 0.21

(0.0025) (0.0018) (0.0035) (0.0046) (0.00091) (0.0061)

MT − 0.025 0.041 0.037 − 0.04 − 0.022 0.065

(0.0025) (0.0019) (0.004) (0.0039) (0.001) (0.0063)

NL − 0.037 0.035 0.048 − 0.057 − 0.016 0.077

(0.0022) (0.0012) (0.0034) (0.0042) (0.00072) (0.0062)

NO − 0.03 0.033 0.061 − 0.056 − 0.018 0.093

(0.0051) (0.0024) (0.0072) (0.0088) (0.0011) (0.011)

PL − 0.084 0.047 0.11 − 0.16 − 0.022 0.21

(0.0025) (0.0012) (0.003) (0.0062) (0.00064) (0.0066)
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Table 4 continued

Country (α = 2, β = 1) (α = 2, β = 3)
I R PG I R PG

PT − 0.024 0.027 0.046 − 0.03 − 0.016 0.06

(0.0017) (0.0011) (0.0031) (0.0023) (0.00055) (0.0039)

SE − 0.027 0.024 0.036 − 0.035 − 0.015 0.049

(0.0055) (0.0038) (0.0086) (0.0077) (0.002) (0.013)

SI − 0.018 0.012 0.034 − 0.023 − 0.0078 0.042

(0.00063) (0.0003) (0.0011) (0.00086) (0.0002) (0.0014)

UK − 0.017 0.05 0.031 − 0.019 − 0.028 0.051

(0.0018) (0.0017) (0.0028) (0.0023) (0.00091) (0.0049)

Authors’ calculations based on EU-SILC. Bootstrapped standard errors in parentheses (200 replications)
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Fig. 8 IPP decomposition into inequality (I ), reranking (R) and pure growth (PG) effects for 23 European
countries, 2006–2007–2008–2009. a α = 2, β = 1. b α = 2, β = 3. Authors’ calculations based on
EU-SILC. Whiskers show the 95% confidence interval (bootstrap with 200 replications)

anti-poorness. Most of that result is however due to the anonymous impact of growth.
When the effects ofmobility and variability are taken into account, the overall pro-poor
judgement is reversed in many cases.

6 Conclusion

When is growth pro-poor? This paper argues that a comprehensive assessment of
pro-poorness may benefit from a shift from a purely cross-sectional perspective to a
longitudinal one, thus accounting for individual poverty dynamics over time. To this
end, the paper proposes a family of aggregate indices of intertemporal pro-poorness.
In contrast to previous work that compares initial and final distributions of income,
this paper makes use of the full information provided by the joint distribution of
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income. The proposed indices aggregate equally-distributed-equivalent measures of
the temporal poverty experienced by each individual in a society. The indices capture
both the cost of variability and the benefit of intertemporal equalization induced by
mobility. Three decomposition procedures show the effect of pure growth, cross-
sectional inequality, intertemporal inequality, reranking and temporal variability in
explaining intertemporal growth pro-poorness. An additional decomposition is also
proposed to identify the contribution of separate subperiods.

An empirical illustration of the measurement framework for 23 European countries
is also provided. It shows that, unlesswe impose extreme aversion to temporal variabil-
ity in poverty gaps, growth can be regarded as pro-poor over the 2006–2009 period in
most European countries. The results further show that the intertemporal pro-poorness
features of the income transformations that took place over 2006–2009 vary consid-
erably across European countries. They also vary within each country, depending on
the normative importance given to intertemporal individual poverty variability versus
inter-individual inequality. Thus, mobility, through variability and inequality effects,
can change significantly one’s assessment of growth pro-poorness and can also help
provide a more complete picture of the impact of growth on poverty.

Acknowledgements We are very grateful to Philippe Van Kerm, Robert Zelli, two anonymous referees
and the editor for helpful suggestions and comments. This work was supported by the Agence Nationale
de la Recherche of the French government through the program “Investissements d’avenir” ANR-10-
LABX-14-01, as well as by the Fonds National de La Recherche Luxembourg, SSHRC, FRQSC and by
the Partnership for Economic Policy (PEP), which is financed by the Government of Canada through the
International Development Research Centre and the Canadian International Development Agency, and by
the UKDepartment for International Department and the Australian Agency for International Development.

Appendix

Generalization to T periods

As mentioned in the main text, the decompositions provided in this paper can be
generalized to time horizons of T > 2 periods (Fig. 9).

The first decomposition is obtained by adding and subtracting in (16) the EDE of
periodic individual poverty as follows:

�α

(
g1

) − �α (g)
︸ ︷︷ ︸

AG

+ �α (g) − �α,β (g)
︸ ︷︷ ︸

M

.

When T > 2, the third decomposition can be obtained as :

[
�α,β

(
g1

) − �α,β

(
g I1

)]

︸ ︷︷ ︸
I

+
[
�α,β

(
g I1

)
− �α,β

(
g I R1
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︸ ︷︷ ︸
R

+
[
�α,β

(
g I R1

)
− �α,β (g)
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︸ ︷︷ ︸
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Fig. 9 The intertemporal pro-poorness of a two-period growth/mobility process. The iso-poverty contours
correspond to the case of β = 2, ω1 = 1

3 , and ω2 = 2
3 . For social aggregation, α is set equal to 1

Here, g I = (g1, ..., g
I
t , ..., g

I
T ), where g It denotes the counterfactual distribution of

poverty gaps at time t obtained by preserving the same average poverty gaps and ranks
as observed in the first-period distribution. Similarly, g I R = (g1, ..., g

I R
t , ..., g I R

T ),
where g I Rt denotes the counterfactual time-specific distribution of poverty gaps
obtained by keeping the same average poverty gap as that of the first period dis-
tribution.
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