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Abstract
While inter-generational income mobility is commonly understood to be socially desirable in that it promotes
equality of life chances, social desirability of intra-generational income mobility is a much more controversial
issue, which is known to be concerned with inequality and uncertainty effects, as well as aversion to income
fluctuations. In this paper social welfare effects of intra-generational income mobility are investigated from the
perspective of an opportunity egalitarian social planner. We show that, given the trade-off between inequality and
uncertainty effects, social desirability of income mobility strongly depends on the characteristics of income
switchings which are required to be rewarding the more deserving individuals and/or compensating the unluckier
ones. In this sense, we suggest that egalitarianism of opportunity, more than aversion to intertemporal
fluctuations, is crucial for motivating the optimality of empirically observed low degrees of income mobility as
compared to perfect mobility processes (complete reversal).
Keywords: intra-generational mobility, inequality of opportunity, social welfare
1. Introduction
“Income mobility is relevant to several social issues, although in potentially conflicting ways ... On the one hand
mobility may be viewed as a Good Thing because it is an indicator of how open society is and of the degree of
equality of opportunity. Also, to some people, greater inequality at a point in time is more tolerable if
accompanied by significant mobility: mobility smooths transitory variations in income so that permanent
inequality is less than observed inequality. On the other hand, mobility may also be interpreted as a synonym for
income fluctuations and thence economic insecurity, a Bad Thing.” This extract from Jarvis and Jenkins (1998)
is a very effective description of the different dimensions of social welfare influenced by income mobility.
In this paper social welfare effects of income mobility are investigated under the hypothesis of an opportunity
egalitarian social planner. More precisely, we focus on intra-generational income mobility of the exchange kind,
that is, on the effects of longitudinal (positional) income switchings over time.
The distinction between inter- and intra-generational mobility is crucial as the former captures the
inter-generational transmission of inequality through the quantification of the incidence of origin income (father)
on destination income (son), meanwhile the latter highlights the instability of individual income paths over time.
Evidently, inter-generational income mobility - also known as social mobility - is one of the possible measures of
equality of opportunity which is perfectly attained in the case of perfect origin independence (equality of life
chances according to van de Gaer et al. (2011)). Intra-generational mobility, instead, is not immediately related
with equality of opportunity, but it is commonly understood to characterize more meritocratic societies, e.g. with
less rigidities in the labor market.
An additional distinction concerns the separation between exchange and structural mobility where the former
refers to positional income switchings over time, while the latter concerns changes in the income distribution
over time (Fields & Ok, 1999). Exchange mobility is a micro phenomenon reflecting the instability of individual
income positions which may be generated by intrinsic characteristics of an economy like labor market flexibility.
Structural mobility, instead, captures macro aspects, i.e. the dynamics of income inequality and growth effects,
that may be investigated independently of individual identities over time.
In the existing literature several contributions have investigated the social welfare effects of intra-generational
exchange mobility (hereafter, income mobility). Within the ex-post utilitarian approach it has been observed that
income mobility is socially desirable because the marginal utility of income at time t+1 can be fairly assumed to
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be decreasing with income at time t (Atkinson & Bourguignon, 1982, Atkinson, 1983). The same conclusion is
achieved within the the theory of outcome egalitarianism as income mobility allows to reduce permanent
(multi-period) income inequality of outcomes (Shorrocks, 1980). More recently, doubts on the social desirability
of income mobility have been advanced in Creedy and Wilhelm (2002), Gottschalk and Spolaore (2002), and
Bibi et al. (2014). The former contribution shows that, given a specific mobility process with income at time t+1
being determined by a regression towards the mean and stochastic income movements, if individuals are averse
to income fluctuations, then income mobility does not need to be social welfare improving (Note 1). The
possibility for social undesirability of income mobility is confirmed in Bibi et al. (2014) without assuming any
specific mobility process, but assuming iso-elastic preferences of both individuals and the social decision-maker.
Here, in line with Creedy and Wilhelm (2002), aversion to both income fluctuations and income inequality is
assumed (Note 2). Differently, Gottschalk and Spolaore (2002) emphasize the social welfare loss which may
result from income mobility in the presence of risk aversion when an intertemporal perspective is considered in
place of the traditional ex-post approach. As a result, three different effects of income mobility are considered
simultaneously: permanent (multi-period) income inequality reduction, utility loss due to uncertainty and utility
loss due to intertemporal income fluctuations (Note 3).
It is worth observing that the main literature arguing in favor of the possibility of social undesirability of income
mobility strongly relies on „aversion to income fluctuations‟. This unobjectionable assumption is particularly
relevant when evaluating social desirability of income mobility as it allows to exclude the equivocal solution by
which maximum social welfare is achieved if and only if all individuals switch symmetrically their income
positions (i.e. perfect mobility).
An ultimate but more controversial issue concerns the implications of (exchange) income mobility for
productivity in the labor market. From Shapiro and Stiglitz (1984) wage (exchange) mobility is expected to be
observed when the going wage is higher than the market wage (implying involuntary unemployment), meaning
that the threat to be fired is effective against shirking (Note 4). In this sense, to the extent that wage mobility
generates income mobility, an increase of income mobility is a Good Thing since it is expected to make the
threat more effective and labor productivity higher, i.e. more effort rewarding. However, this must not be
necessarily the case, because income mobility may be originating from factors beyond individual control (e.g.
health endowment, bad luck), which would make income mobility rewarding circumstances independently of
effort, that is a Bad Thing for any opportunity egalitarian. As such, income mobility cannot be said to be
generally Good or Bad on a priori grounds, but it is definitely Just when compensating for unluckiness (i.e.,
increasing the incomes of unlucky poor individuals) and/or rewarding high-effort (i.e., increasing the incomes of
high-effort poor individuals).
In this paper implications of income mobility on shirking are neglected (Note 5), but the perspective of an
opportunity egalitarian planner is retained. More precisely, we investigate the impact of income mobility on
social welfare in terms of uncertainty and inequality effect when the traditional approach of equality of outcomes
is replaced by equality of opportunity (e.g., Sen, 1992; Roemer, 1998; Rawls, 2001; Roemer & Trannoy, 2015)
(Note 6). Specifically, we opt for Roemer‟s approach by which income inequalities are said to be legitimate
when originating from responsible choices (principle of reward), while illegitimate when generated by
circumstances, i.e. factors beyond individual control (principle of compensation).
In line with the existing literature we find that, depending on the size of aversion parameters, income mobility
may be either socially desirable or undesirable. However, we wish to contribute to the ongoing debate by
emphasizing that (i) social desirability of income mobility also depends on the opportunity/circumstance type
(hereafter, h-type) and responsibility/effort type (hereafter, e-type) of „movers‟, that is, an income switching may
be desirable or undesirable depending on the benefit for the worse h-type and/or the better e-type, and (ii) the
introduction of opportunity egalitarianism, even if in the absence of aversion to intertemporal income
fluctuations, is sufficient to jeopardize the equivocal result of social welfare optimality under perfect mobility.
By virtue of the first result, it is shown that, if the perspective of an opportunity egalitarian social planner is
embraced, then emphasis must be posed on the ability of the policy-maker to design the current mobility process
in such a way as to reward effort or compensate for bad circumstances. The second result, instead, suggests an
additional motivation for non-optimality of perfect mobility with respect to standard assumptions on aversion to
intertemporal income fluctuations. Intuitively, as optimal mobility policies must account for the h-type and
e-type of individuals, we argue that the relatively low (empirically observed) mobility as compared to perfect
mobility is normatively justified by the impossibility (or incapacity) to implement additional income switchings
which are Just from the perspective of an opportunity egalitarian social planner.
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The paper is organized as follows. In section 2, we discuss the basic model when distributive justice is defined as
equality of outcomes. Here, the standard approach proposed in Gottschalk and Spolaore (2002) is reformulated
in such a way as to highlight the inequality and the uncertainty effect. In section 3 inequality of outcomes is
replaced by inequality of opportunity. The main implications of the different ethical value judgment are
emphasized. Section 4 concludes.
2. Income Mobility, Uncertainty and Equality of Outcomes
Let‟s consider a population of 𝑛 income units whose income distributions at time t and t+1 are, respectively,
𝑥𝑡 : = 𝑥1,𝑡 , . . . , 𝑥𝑛,𝑡 and 𝑥𝑡+1 : = 𝑥1,𝑡+1 , . . . , 𝑥𝑛,𝑡+1 , with 𝑥𝑡 , 𝑥𝑡+1 ∈ ℜ𝑛++ . For each income distribution, let‟s define 𝑁
income classes for each period. The standard Atkinson and Bourguignon‟s (1982) utilitarian social welfare
function (hereafter, SWF) is
𝑁
𝑊 = ∑𝑁
𝑖=1 ∑𝑗=1 𝑢(𝑥𝑖 , 𝑥𝑗 )𝜋𝑖𝑗

(1)

where 𝑥𝑖 and 𝑥𝑗 indicate, respectively, the income level associated to the 𝑖-th income class at time t, and the
income level associated to the 𝑗-th income class at time t+1, whereas 𝜋𝑖𝑗 is the probability to belong to class 𝑖
at time t and class 𝑗 at time t+1 (i.e., contingency table). Remarkably, to capture the sole exchange mobility, we
focus exclusively on the case of income classes defined up to quantiles in each period, so that ∑𝑁
𝑖=1 𝜋𝑖𝑗 =
𝑁
∑𝑗=1 𝜋𝑖𝑗 ∀𝑖, 𝑗.
As shown in Atkinson and Bourguignon‟s (1982), given an increasing and concave utility function 𝑢(𝑥𝑖 , 𝑥𝑗 ) with
respect to incomes at time t and t+1, social desirability of exchange mobility is determined by the sign of the
′′
second-order cross derivative 𝑢𝑖𝑗
(⋅).
Notably, (1) can be equivalently rewritten as
𝑁
𝑊 = ∑𝑁
𝑖=1 𝜋𝑖 ∑𝑗=1 𝜋𝑗|𝑖 𝑢(𝑥𝑖 , 𝑥𝑗 )

(2)

where 𝜋𝑖 = ∑𝑁𝑗=1 𝜋𝑖𝑗 indicates the share of income units belonging to the i-th income class at time t, and 𝜋𝑗|𝑖 is
the probability of being in the j-th income class at time t+1 given the i-th origin income class at time t (transition
matrix).
This SWF is known to imply the equivalence between the degree of risk aversion and inequality aversion. Indeed,
let‟s assume indifference to income fluctuations between time t and time t+1 with a zero interest rate in the
absence of credit market imperfections (e.g., Aaberge & Mogstad, 2010; Bibi et al., 2014), by which 𝑢(𝑥𝑖 , 𝑥𝑗 ) =
𝜓(𝑥𝑖 + 𝑥𝑗 ) = 𝜓(𝑦𝑖𝑗 ) where 𝜓(⋅) is assumed to be continuously differentiable and monotone, whose first and
second-order derivatives must be signed as 𝑢(⋅)‟s ones by construction. As such, the SWF in (2) is equivalent to
𝑊 = ∑𝑁
̃𝑖 )
𝑖=1 𝜋𝑖 𝜓(𝑦

(3)

where 𝑦̃𝑖 = 𝜓 −1 [∑𝑁𝑗=1 𝜋𝑗|𝑖 𝜓(𝑦𝑖𝑗 )] is known as certainty equivalent income (Markowitz, 1952). To the extent that
both risk and inequality aversion are determined by the concavity of the same function 𝜓(⋅), it must be the case
that risk and inequality aversion coincide with each other. However, even if inequality and risk aversion are
related concepts, still one may adduce several motivations to argue against equivalence. For instance, one may
reasonably argue that risk aversion is determined at the individual level, whereas inequality aversion concerns
the sphere of social preferences. Remarkably, this would offer a theoretical foundation to empirical evidences
showing that risk aversion sensibly differ with respect to inequality aversion (e.g., Amiel et al., 1999; Carlsson et
al., 2005; Ferrer-i-Carbonell & Ramos, 2010) (Note 7).
In this paper, to escape from the equivalence above, we propose a generalization of the SWF in (3) by which risk
and inequality aversion are allowed to differ to each other
𝑁
𝑁
𝑊 = ∑𝑁
̃𝑖 )
𝑖=1 𝜋𝑖 𝐹[∑𝑗=1 𝜋𝑗|𝑖 𝜓(𝑦𝑖𝑗 )] = ∑𝑖=1 𝜋𝑖 𝜙(𝑦

(4)

where 𝐹,⋅- is any continuously differentiable and monotone transformation function such that 𝐹,𝜓(⋅)- = 𝜙(⋅)
with 𝜙 ′ (⋅) > 0 and 𝜙 ′′ (⋅) ≤ 0.
Social welfare is intended as the expected utility of 𝑁 lotteries at time 0, where each lottery is valued in terms
of its corresponding certainty equivalent (multi-period) income. Specifically, each lottery consists of different
possible multi-period incomes as defined in the presence of inter-temporal uncertainty generating from the
mobility process.
As such, the separation between uncertainty and inequality aversion in the SWF may be reformulated in terms of
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Harsanyi‟s (1955) approach to utilitarianism; one may reasonably assume that the social decision-maker
evaluates each lottery in terms of “personal” utility, meanwhile an “impersonal” utility function is required when
assessing the expected utility of 𝑁 lotteries at time 0. An immediate implication of this approach is that
efficiency is considered ex-ante, i.e. it accounts for the impact of income uncertainty on individual welfare (Note
8).
Given the SWF in (4), we refer to the corresponding social evaluation function (hereafter, SEF), or abbreviated
social welfare function (Lambert, 1993),
𝑉 = 𝑦̅̃ (1 − 𝐼̃)
(5)
̅
̃
where 𝑦̃ and 𝐼 are, respectively, the mean and Atkinson‟s (1970) inequality index as calculated with respect to
the distribution of certainty equivalent incomes (Note 9).
Given the virtual SEF function as obtained under the hypothesis of perfect immobility, 𝑉 ∗ = 𝑦̅̃ ∗ (1 − 𝐼̃∗ ), it must
be the case that
𝑉 − 𝑉 ∗ = ,𝑦̅̃ ∗ (𝐼̃∗ − 𝐼̃)- + ,(𝑦̅̃ − 𝑦̅̃ ∗ )(1 − 𝐼̃∗ )(6)
where the first factor in square brackets is the inequality effect (Good Thing), that is, the welfare gain due to the
compensation of income disparities in the multi-period income distribution due to exchange mobility. The
second factor, instead, is the uncertainty effect (Bad Thing), that is, the welfare loss due to the concavity of 𝜓(. ),
i.e. risk aversion. Remarkably, in the presence of mobility the two effects are oppositely signed, and clearly
dependent to each other in magnitude.
To highlight the trade-off between these two income mobility effects, let‟ s consider the simplest case of a
transition matrix with two income classes identified by two income levels ( 𝑥1 , 𝑥2  ∈ ℜ++ ) such that income
(exchange) mobility can be identified by a single parameter 𝛿 (Note 10) i.e.
Table 1. Bistochastic transition matrix
1−𝛿
(𝛿

𝛿
1 − 𝛿)

Also, to avoid any sort of implication in terms of structural mobility or growth (e.g., Markandya, 1982;
Ruiz-Castillo, 2004; Bourguignon, 2011), we assume fixed income levels over time, i.e., 𝑥1,𝑡 = 𝑥1,𝑡+1 and
𝑥2,𝑡 = 𝑥2,𝑡+1 . This automatically implies 𝑦12 = 𝑦21 and 𝑦12 − 𝑦11 = 𝑦22 − 𝑦21 (Note 11).
As quantiles have been used at time t and t+1, by construction, it must be the case that the 2 × 2 transition
matrix is bi-stochastic, i.e., ∑2𝑖=1 𝜋𝑗|𝑖 = ∑2𝑗=1 𝜋𝑗|𝑖 = 1∀𝑖, 𝑗. Income mobility is absent (perfect immobility) when
𝛿 = 0, while it is maximum (perfect mobility) when 𝛿 = 1. In addition, when 𝛿 = 0.5 then the lottery
associated to any individual is perfectly independent of the class of origin (perfect equality of opportunity in the
case of intergenerational mobility). For all 𝛿 ∈ ,0,0.5-, the transition matrix is said to be monotone (Conlisk,
1990) as the lottery of the richer individuals always dominates the lottery of the poorer ones at time t. On the
contrary, for all 𝛿 ∈ ,0.5,1-, the opposite occurs, so that poor individuals at time t face a better lottery than rich
ones.
Given the opposite sign of the uncertainty and inequality effect, the implications of increasing mobility are
̃ stands for approximately 𝐾.
established in the following Proposition where 𝐾
̃ -, if income
Proposition 2.1. Given empirically plausible degrees of risk aversion (Note 12), for all 𝛿 ∈ ,0, 0.5
mobility increases then the uncertainty effect decreases (welfare loss), whereas the inequality effect increases
̃ , 1-, the uncertainty and inequality effects are both increasing (welfare increasing).
(welfare gain). For all 𝛿 ∈-0.5

Proof 2.1. See the appendix.
Proposition 2.1 is a simplified version of the more general case discussed in Gottschalk and Spolaore (2002).
More precisely, to better emphasize the trade-off between uncertainty and inequality effects characterizing the
̃ -, indifference to income fluctuations has been assumed (perfect credit markets). The
SEF in (5) for all 𝛿 ∈ ,0, 0.5
following Corollary highlights a standard result of the theory of income mobility.
Corollary 2.1. In the presence of inequality and risk aversion but indifference to income fluctuations, social
welfare is maximum under perfect mobility (i.e., 𝛿 = 1).
As empirically observed mobility in all countries is known to be far away from perfect mobility (i.e., complete
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reversal), usually closer to perfect immobility, Corollary 2.1 would leave room for two alternative options; either
observed mobility is (somehow) optimal, in that societies are characterized by strong aversion to income
fluctuations independently of risk aversion (Gottschalk & Spolaore, 2002), or, astonishingly, aversion to income
fluctuations is not so strong and observed mobility is far away from being welfare maximizing in modern
societies. In this paper we offer a third alternative, that is implicit in opportunity egalitarianism, which makes the
impact of aversion to income fluctuations more credible in supporting the optimality of far-from- perfect
mobility processes, a point to which we shall return in the next section.
Recalling the definition of Atkinson‟s (1970) inequality index, given two income classes, the SEF in (5) can be
rewritten as
1

𝑉=8

,0.5(𝑦̃1 )1−𝜀 + 0.5(𝑦̃2 )1−𝜀 -1−𝜀 ∀𝜀 ≠ 1
0.5log𝑦̃1 + 0.5log𝑦̃2 𝜀 = 1

(7)

where 𝜀 > 0 measures aversion to inequality in the distribution of certainty equivalent incomes. Once again, it
is worth observing that 𝜀 is expected to capture the inequality aversion of the social-decision maker, not
individuals.
Similarly, if the isoelastic utility function is assumed once again for aversion to uncertainty, then
𝑉 = [0.5((1 −

1−𝜆
𝛿)𝑦11

1−𝜀

+

1−𝜆 1−𝜆
𝛿𝑦12
)

+

1−𝜆
0.5(𝛿𝑦21

+ (1 −

1
1−𝜀 1−𝜀

1−𝜆 1−𝜆
𝛿)𝑦22
) ]

(8)

where 𝜆 > 0 is the degree of risk aversion. In contrast with 𝜀, 𝜆 is defined at the individual level and can be
easily though as the average degree of aversion to uncertainty of individuals. As such, SEF in (8) is measured by
a sort of „equally distributed certainty equivalent income‟.
Proposition 2.2. If 𝜀 ≥ 𝜆, then the inequality effect dominates the uncertainty effect for all 𝛿. If the uncertainty
̃ - and 𝜀 < 𝜆.
effect dominates the inequality effect, then 𝛿 ∈ ,0, 0.5
Proof 2.2. See the appendix.
Remarkably, by Proposition 2.2 it is emphasized that, even if perfect mobility is welfare maximizing, in contrast
with Atkinson and Bourguignon (1982) and Shorrocks (1978), an increase of exchange mobility does not need to
be necessarily socially desirable. This result holds because income mobility generates two oppositely signed
welfare effects, none of each is necessarily dominating the other for all possible values of 𝛿. In addition,
Proposition 2.2 shows that the dominance of the one or the other effect, as one may expect, strongly depends on
the relative magnitude of the degrees of aversion to inequality and uncertainty.
As special cases, if the social decision-maker is inequality neutral (i.e., 𝜀 = 0), then the sole uncertainty effect
̃ - , while it is socially desirable for all
survives so that mobility is socially undesirable for all 𝛿 ∈ ,0, 0.5
̃ , 1-. On the other side, if the society as a whole is uncertainty neutral (i.e., 𝜆 = 0), then the sole
𝛿 ∈ ,0.5
inequality effect survives, so that mobility is generally socially desirable for all 𝛿 ∈ ,0,1-.
Considering that (i) the trade-off between uncertainty and inequality effects may make income mobility
improvements socially undesirable when 𝜆 > 𝜀 (necessary but not sufficient condition), and (ii) any increase of
̃ , 1-, if
income mobility is socially desirable for all 𝛿 ∈ ,0.5

∂𝑉
∂𝛿

is negative for some 𝛿, then there must exist

̃ - which, at least locally, minimizes social welfare. This is immediately relevant for the design
some 𝛿 ∗ ∈ ,0, 0.5
of optimal policies, as an improvement of income mobility may be socially desirable or undesirable depending
on the initial degree of income mobility. In addition, further policy implications may be inferred by considering
the major determinants of 𝛿 ∗ .
̃ - which minimizes social welfare, then (i) 𝛿 ∗ is unique, and (ii) 𝛿 ∗
Proposition 2.3. If there exists 𝛿 ∗ ∈ ,0, 0.5
is increasing with inequality in the one-period income distribution for all plausible empirically observed values
of income inequality (i.e., 𝐺𝑖𝑛𝑖 > 1/6), 𝜆, and 𝜀 (i.e., ∀𝜆 > 𝜀 with 𝜆 > 2) (Note 13).
Proof 2.3. See the appendix.
Basically, any increase of income mobility generates (i) a social benefit in terms of inequality, (ii) a benefit for
the poorest part of the population whose income expectations are improved, and (iii) a cost for the richest part of
the population whose income expectations become worse. Thus, if risk aversion is stronger than inequality
̃ -, then for all 𝛿 < 𝛿 ∗ an increase of income
aversion (which is usually the case), and if there exists 𝛿 ∗ ∈ ,0, 0.5
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mobility is welfare decreasing because (iii) is dominating. On the contrary, for all 𝛿 > 𝛿 ∗ , the overall benefit of
mobility, in terms of multi-period inequality compensation over time, plus the benefit for currently poor
individuals, is more than compensating the welfare loss due to worsening income expectations for the richest
part of the population.
̃ - is immediately affected by one-period income inequality; any increase in one-period
Remarkably, 𝛿 ∗ ∈ ,0, 0.5
inequality makes individual lotteries more and more risky, so that, to the extent that the population is more risk
averse than inequality averse, 𝛿 ∗ increases. As such, it must be the case that the higher is one-period inequality,
the larger is the interval of 𝛿 ∗ such that an increase of income mobility is welfare reducing (Note 14).

3. Income Mobility, Uncertainty and Equality of Opportunity
Let‟s now consider social welfare effects of income mobility from the prospective of an opportunity egalitarian
social planner. In the case of equality of opportunity income disparities are intended as compensation deserving
whenever originating from different circumstances, i.e. factors beyond individual control. On the contrary,
income disparities are said to be legitimate, and not compensation deserving, when determined by different
responsible choices (e.g., Arneson, 1989; Dworkin, 1981a, 1981b; Fleurbaey, 1995; Roemer, 1998). Specifically,
as it has been widely emphasized in the empirical literature (Bourguignon et al., 2007; Checchi et al., 2008;
Ferreira & Gignoux, 2011) (Note 15), responsible choices may be partially influenced by circumstances, so that,
to distinguish between legitimate and illegitimate disparities, both the direct and indirect effect of circumstances
must be accounted for. In this sense, income inequalities originating from different responsible choices due to
heterogenous circumstances are to be regarded as illegitimate as well.
To the extent that some pairwise inequalities may be regarded as legitimate from the perspective of an
opportunity egalitarian, the set of social welfare improving rich-to-poor transfers is inevitably restricted as
compared to outcome egalitarianism. As such, recalling income mobility effects from the previous section, the
inequality effect is expected to be mitigated, in that the compensation of income inequalities over time is now
said to be socially desirable if and only if it is rewarding responsible choices and/or compensating for worse
circumstances.
In this paper we consider the following social welfare function
ℎ𝑒
ℎ𝑒
𝑁
ℎ
𝐸
𝑒|ℎ ∑𝑁
𝑊 = ∑𝐻
ℎ=1 𝜋 𝐺{∑𝑒=1 𝜋
𝑖=1 𝜋𝑖 𝐹[∑𝑗=1 𝜋𝑗|𝑖 𝜓(𝑦𝑖𝑗 )]}

(9)

where 𝜋 ℎ is the share of income units belonging to the h-th opportunity type (or h-type), 𝜋 𝑒|ℎ is the
probability of being of the e-th responsibility type (or e-type) as conditioned to the h-type, 𝜋𝑖ℎ𝑒 is the
probability of being in the i-th income class at time t for an individual of the h-type and e-type (hereafter,
ℎ𝑒
*ℎ, 𝑒+-profile), 𝜋𝑗|𝑖
is the probability of being in class j at time t+1 as conditioned to the i-th origin income class
for a *ℎ, 𝑒+-profile, and 𝐺,. - is the increasing and concave function aggregating social welfare levels associated
to subgroups differing from each other with respect to the h-type.
Even if a pure axiomatization of the opportunity egalitarian SWF is beyond the scope of this paper (e.g.,
Peragine, 2004; Fleurbaey & Maniquet, 2006), three main aspects need to be emphasized.
First, since SWF in (9) is defined as a concave aggregation of social welfare levels associated to each h-type, our
approach extends van de Gaer‟s (1993) definition to a multi-period framework (Note 16). This means that, in
line with the principle of utilitarian reward, the social decision-maker is averse to social welfare disparities
among subgroups of different h-types, but neutral with respect to social welfare disparities originating from
different e-types (but same h-type).
Second, to the extent that incomes within each *ℎ, 𝑒+-profile may differ to each other, (9) implements a
non-dichotomic approach to equality of opportunity (e.g., Lefranc et al., 2009) where a distinction is made
between circumstances and luck. More precisely, according to Lefranc et al. (2009), a separating line is drawn
between circumstances and luck (non-dichotomic approach), because “[a]ssuming that society has agreed on a
given set of circumstances does not imply that the remaining determinants will reflect individual responsible
choice and should be treated as effort”. In this sense, different aversion parameters are conceived for inequalities
originating from circumstances, which are often discriminating, and those originating from luck, which are not.
Third, social welfare in (9) is maximum when redistributive policies are designed in such a way as to equalize
social welfare for different h-types, independently of the impact of circumstances on responsible choices, i.e., the
social decision-maker is assumed to promote equal social welfare among different h-types even if better h-types
may correspond, on average, to better e-types (indirect effect of heterogenous circumstances).
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As compared to the definition of social welfare in the previous section (4), it is worth observing that (9) differs (i)
for the neutrality of income disparities between individuals with different e-types (but same h-type), and (ii) for
the differentiation of aversion parameters to be applied to within-profile income inequalities (non-discriminatory)
and between h-types (discriminatory) social welfare disparities.
Formally, let‟s assume that complete orderings among h-types and e-types exist. A separating line is drawn
between local and global contingency tables, where the former contingency tables 𝜋𝑖𝑗ℎ𝑒 indicate the share of
individuals belonging to the *ℎ, 𝑒+-profile with income 𝑥𝑖 at time t and 𝑥𝑗 at time t+1, i.e., one single local
contingency table is associated to each *ℎ, 𝑒+-profile. The global contingency table 𝜋𝑖𝑗 , instead, indicates the
share of individuals with income 𝑥𝑖 at time t and 𝑥𝑗 at time t+1, independently of the *ℎ, 𝑒+-profile and, like in
the previous section, income classes are assumed to be defined up to quantiles both at time t and t+1.
ℎ𝑒
Let 𝜋𝑗|𝑖
be the local transition matrix for the *ℎ, 𝑒+-profile which is stochastic for each row (not bistochastic).
Recalling the SWF definition in (4), (9) can be rewritten as
ℎ𝑒
ℎ
𝐸
𝑒|ℎ ∑𝑁
𝑊 = ∑𝐻
̃𝑖ℎ𝑒 )]
ℎ=1 𝜋 𝐺[∑𝑒=1 𝜋
𝑖=1 𝜋𝑖 𝜙(𝑦

(10)

where 𝑦̃𝑖ℎ𝑒 is the certainty equivalent income for an individual with the i-th origin income and *ℎ, 𝑒+-profile.
Once again, by recalling the definition of „equally distributed certainty equivalent income‟ in (8), let‟s define the
expected social welfare for individuals with the same h-type as 𝑦̅̃ℎ = [∑𝐸𝑒=1 𝜋 𝑒|ℎ 𝑉ℎ𝑒 ]. Then, (10) can be rewritten
as 𝑊 = ∑𝐻ℎ=1 𝜋 ℎ 𝐺(𝑦̅̃ℎ ), and the corresponding SEF is
𝑉 = 𝜇(1 − 𝐼)

(11)

where 𝜇 and 𝐼 indicate, respectively, the expected social welfare among different h-types and the size of
inequality in the distribution of social welfare among h-types (Note 17).
Once again, given the virtual SEF function as obtained under the hypothesis of perfect immobility, 𝑉 ∗ = 𝜇̃̅∗ (1 −
𝐼 ∗ ), it must be the case that
𝑉 − 𝑉 ∗ = ,𝜇 ∗ (𝐼 ∗ − 𝐼)- + ,(𝜇 − 𝜇 ∗ )(1 − 𝐼 ∗ )(12)
where the first and second factor in square brackets capture the inequality and uncertainty effect respectively.
As before, in the presence of mobility the two effects are oppositely signed, and clearly dependent to each other
in magnitude. However, as compared to the corresponding function in the case of equality of outcomes (5), the
latter is defined up to an aggregation of states of the world instead of individuals. This allows to capture the sole
effect of income disparities determined by differing circumstances.
Let‟s consider the simplest case of a population of two income classes, identified by two income levels (𝑥1 and
𝑥2 ), whose global contingency table 𝜋𝑖𝑗 is constructed by using quantiles both at time t and t+1, so that the
transition matrix for the whole population appears like in Table 1 (bistochastic). In addition, let‟s assume that
two different h-types and e-types exist in the population, respectively, ℎ: = 1,2 and 𝑒: = 1,2. The four
ℎ𝑒
corresponding (not bistochastic) transition matrices 𝜋𝑗|𝑖
are reported in Table 2,
Table 2. Local (stochastic) transition matrices
1 − 𝛿11
(𝜃11

𝛿11
1 − 𝜃11 )

1 − 𝛿21
(𝜃21

𝛿21
1 − 𝜃21 )

1 − 𝛿12
(𝜃12

𝛿12
1 − 𝜃12 )

1 − 𝛿22
(𝜃22

𝛿22
1 − 𝜃22 )

where, by construction, it must be ∑2ℎ=1 ∑2𝑒=1 𝜋1ℎ𝑒 𝛿ℎ𝑒 = ∑2ℎ=1 ∑2𝑒=1 𝜋2ℎ𝑒 𝜃ℎ𝑒 with 𝜋𝑖ℎ𝑒 indicating the share of
individuals of the h-type and e-type belonging to the i-th income class at time t.
By recalling the „equally distributed certainty equivalent income‟ in (8) and by introducing an additional
isoelastic aggregation function for 𝐺,⋅-, (11) becomes
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= {𝜋 [𝜋

𝜋

2|1

1|1

1−𝜆
(𝜋111 (𝑦11
(1

1−𝜆
(𝜋112 (𝑦11
(1

1−𝜀

− 𝛿11 ) +

1−𝜆
𝑦12
𝛿11 )1−𝜆
1−𝜀

− 𝛿12 ) +

1−𝜆
𝜋 2 [𝜋 1|2 (𝜋121 (𝑦11
(1

1−𝜆
𝑦12
𝛿12 )1−𝜆

1−𝜆
+ 𝜋212 (𝑦22
(1
1−𝜀

− 𝛿21 ) +

1−𝜆
𝑦12
𝛿21 )1−𝜆

1−𝜆
1−𝜆
𝜋 2|2 (𝜋112 (𝑦11
(1 − 𝛿22 ) + 𝑦12
𝛿22 )

1−𝜀
1−𝜆

1−𝜆
+ 𝜋211 (𝑦22
(1

1
1−𝜀 1−𝜀

1−𝜆
− 𝜃11 ) + 𝑦21
𝜃11 )1−𝜆 )

− 𝜃12 ) +

1−𝜆
+ 𝜋221 (𝑦22
(1
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1
1−𝜀 1−𝜀

1−𝜆
𝑦21
𝜃12 )1−𝜆 )

− 𝜃21 ) +

1−𝛾

]

+

1
1−𝜀 1−𝜀

1−𝜆
𝑦21
𝜃21 )1−𝜆 )

1−𝜆
1−𝜆
+ 𝜋222 (𝑦22
(1 − 𝜃22 ) + 𝑦21
𝜃22 )

1
1−𝜀 1−𝜀
1−𝜆

)

+

(13)
+
1
1−𝛾

1−𝛾

]

}

where 𝛾 > 0 indicates the degree of aversion to inequality with respect to the distribution of social welfare
among h-types, i.e. aversion to opportunity inequality as defined for our purposes.
Given this simplified framework, the effects of income mobility can be analyzed by considering the effects of
changes in 𝛿 and 𝜃. More precisely, to focus on the sole mobility of the exchange kind a separating line has to
be drawn among within- and between-profiles income switchings. In the former case an increase of exchange
mobility implies a positional switching over time between a rich and a poor income unit belonging to the same
*ℎ, 𝑒+-profile, that is, a rich income unit at time t becoming poor at the next stage and a poor income unit at time
t becoming rich at t+1. As a result, both 𝛿ℎ𝑒 and 𝜃ℎ𝑒 vary as a result of exchange mobility. In the case of
between-profiles income switchings, this involves two individuals differing with respect to the h-type, or e-type,
or even both. As a result, changes in 𝛿ℎ𝑒 and 𝜃ℎ𝑒 occur simultaneously in different local transition matrices.
Proposition 3.1. (Within-profile exchange mobility) If exchange mobility occurs within the same *ℎ, 𝑒+-profile,
then the inequality effect dominates the uncertainty effect ∀𝜀 ≥ 𝜆. If the uncertainty effect dominates the
inequality effect, then 𝛿 ∈ ,0, 0̃. 5- and 𝜀 < 𝜆.
Proof 3.1 See the appendix.
Thus, as one may expect for within-profile mobility, social desirability is independent of 𝛾, and gives similar
results as in the case of equality of outcomes with two major highlights (straightforward from proof 3.1).
Corollary 3.1. An increase of within-profile exchange income mobility can be socially desirable in some profiles,
meanwhile socially undesirable in some others.
This is immediately relevant for policy purposes, because income mobility may sensibly differ depending on hand e-types, e.g., less-educated individuals and blacks are known to be characterized by more instability in their
earnings than those who are more highly educated and non-black (Gittleman & Joyce, 1996).
Corollary 3.2. The social welfare effect of within-profile exchange mobility is stronger (positive or negative)
whenever income switchings occur in poorer *ℎ, 𝑒+-profiles (Note 18).
As one may expect, according to Corollary 3.2, the social decision-maker may reasonably concentrate on
mobility enhancing policies for poor profiles when the inequality effect is the dominating one, while the opposite
should be supported when the uncertainty effect prevails.
When considering the case of between-profiles exchange mobility, two further specifications are required
depending on (i) profiles affected by the income switching, and (ii) the profile that is benefitting from mobility
(i.e., a poor income unit at time t becoming rich at t+1). As such, three categories of exchange mobility processes
can be identified: (i) the income switching interests profiles with the same h-type, e.g. *1,1+ and *1,2+, or (ii)
profiles with different e-types, e.g. *1,1+ and *2,1+, or (iii) profiles with differing h-types and e-types, e.g. *1,1+
and *2,2+. For our purposes, we focus on the former two cases, as the latter is inevitably determined by some
combination of the previous ones. In turn, for each of the three categories above, two different scenarios may
occur. For the first category, (a) a poor individual at time t may become rich at time t+1 in the profile with the
worse e-type (i.e. 𝛿ℎ1 increases), meanwhile a rich individual at time t becomes poor at t+1 in the better e-type
profile (i.e. 𝜃ℎ2 increases), or (b) a poor individual at time t may become rich at time t+1 in the profile with the
better e-type (i.e. 𝛿ℎ2 increases), meanwhile a rich individual at time t becomes poor at t+1 in the worse e-type
profile (i.e. 𝜃ℎ1 increases). Remarkably, in (a) the exchange mobility process is benefitting worse e-types,
whereas the opposite occurs in case (b).
Definition 3.1. (e-type positive dependence) The income distribution and the mobility process are said to be
positively dependent of the e-type if (i) 𝜋1ℎ1 ≥ 𝜋1ℎ2 and (ii) 𝛿ℎ2 ≥ 𝛿ℎ1, 𝜃ℎ2 ≤ 𝜃ℎ1 with at least one inequality
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holding strictly.
Basically, in the case of „e-type positive dependence‟ the income generation process is positively influenced by
the e-type both at time t and from time t to time t+1, so that, better e-types correspond to better income
distributions at time t, and better e-types are predominantly benefitting of the mobility process.
Proposition 3.2. (Between-profiles (within h-type) exchange mobility) For exchange income mobility
occurring between different profiles of the same h-type, if (i) 𝜀 ≥ 𝜆, (ii) the individual with better e-type is the
one benefitting of the income switching, (iii) e-type positive dependence holds, and (iv) 𝜋 2|ℎ > 𝜋 1|ℎ , then the
inequality effect dominates the uncertainty effect.
Proof 3.2. See the appendix.
First, as compared to Proposition 2.2, it must be the case that when moving from outcomes to opportunity
egalitarianism, 𝜀 ≥ 𝜆 is not sufficient any longer to make income mobility socially desirable. Intuitively, as the
set of illegitimate pairwise income disparities is smaller than under egalitarianism of outcomes, the inequality
effect of income mobility is downgraded, i.e., income switchings may equalize legitimate income disparities
(e.g., case (a) above). As a result, it can be shown that a welfare minimizing degree of mobility (𝛿 ∗ ) in the global
transition matrix may now exist for 𝛿 ∈ ,0, 0̃. 5- even if 𝜀 ≥ 𝜆.
A second issue from Proposition 3.2 concerns the role of the e-type (i.e. conditions (ii) and (iii)). As one may
expect, mobility enhancing policies are more likely to be socially desirable when prizing (incentivizing) effort.
In addition, the more the e-type positively influences the income generation process, the more income mobility is
socially desirable.
Third, from Proposition 3.2 it turns out that, under the hypothesis of e-type positive dependence, income
mobility is more likely to be socially desirable when, within the same h-type, the profile that is benefitting from
the mobility process is composed by a larger share of individuals. In this sense, if the hypothesis of fixed
(exogenous) e-types were relaxed within a dynamic setting, one may reasonably expect that exchange mobility
incentivizes e-types improvements which, in turn, enhance the positive social welfare effects of exchange
mobility (Note 19).
Let‟s turn to the case of between-profiles income switchings within the same e-type, where the degree of
aversion to opportunity inequality (𝛾) is now expected to be relevant.
Definition 3.2. (h-type positive dependence) The income distribution and the mobility process are said to be
positively dependent of the h-type if (i) 𝜋22𝑒 ≥ 𝜋21𝑒 , and (ii) 𝛿2𝑒 ≥ 𝛿1𝑒 , 𝜃2𝑒 ≤ 𝜃1𝑒 with at least one inequality
holding strictly.
Basically, in the case of h-type positive dependence, it is said, any improvement of the h-type is expected to
increase both income and the probability to move upward in the income distribution over time.
Proposition 3.3. (Between-profiles (within e-type) exchange mobility) For exchange income mobility
occurring between different profiles of the same e-type, if (i) exchange mobility benefits the profile with worse
h-type, i.e., a poor individual at time t becomes rich at t+1 in profile *1, 𝑒+, meanwhile a rich individual at time
t becomes poor at t+1 in profile *2, 𝑒+, (ii) 𝛾 ≥ 𝜀 ≥ 𝜆, (iii) h-type positive dependence holds, and (iv)
𝜋1𝑒
𝜋2𝑒

̃

𝑦̃
≥ ( ̃̃2𝑒)𝜀 where 𝑦̃ℎ𝑒 is social welfare in profile *ℎ, 𝑒+, then the inequality effect dominates the uncertainty
𝑦1𝑒

effect.
Proof 3.3. See the appendix.
Condition (i) highlights that, as compared to the case of outcome egalitarianism, to be socially desirable
exchange mobility is additionally required to occur in the „right direction‟, that is, it must compensate income
disparities due to different circumstances.
In addition, as compared to Proposition 3.2, sufficient conditions are now more demanding, as more effects are
at stake simultaneously: inequality of outcomes is reducing within two profiles, uncertainty is likely to be
increasing across two profiles (as transition matrices are usually monotone), inequality of opportunity between
h-types is reducing. It turns out that an increase of income mobility is more likely to be socially desirable when
aversion to both within-profile income inequalities (𝜀) and between h-types social welfare disparities (𝛾) is
stronger than risk aversion (𝜆), which is not consistent with empirical findings.
In addition, as an income switching between two profiles with the same e-type but differing h-type improves
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social welfare in profile *1, 𝑒+ while reducing social welfare in profile *2, 𝑒+, condition (iv) ensures that the
former effect is overwhelming (𝜋1𝑒 >> 𝜋2𝑒 ), whereas condition 𝛾 ≥ 𝜀 ensures that overall social welfare, as
obtained from the concave aggregation of social welfare levels associated to the two h-types, is increased. In this
sense, any increase of between-profile income mobility is more likely to be socially desirable when the share of
individuals with worse h-type is higher (Note 20).
The following Corollary is straightforward from proof of Proposition 3.3.
Corollary 3.3. Under h-type positive dependence, the social desirability of exchange mobility is greater when
aversion to opportunity inequality is higher.
One of the immediate implications of the introduction of an opportunity egalitarian perspective is that exchange
mobility is less likely to be socially desirable with respect to outcome egalitarianism. As we said above, this
result occurs because aversion to income inequalities is now restricted to the sole within-profile disparities and,
indirectly, to income disparities between-profiles with the same e-type. However, the higher is aversion to
opportunity inequality, the more exchange mobility is likely to be socially desirable because it makes the
inequality effect stronger as compared to the uncertainty effect.
An additional immediate implications of the introduction of an opportunity egalitarian perspective concerns the
identification of the optimal size of exchange mobility (social welfare maximizing), to be compared with the
result obtained under outcome egalitarianism in the previous section (see Corollary 2.1).
Proposition 3.4. (Bad exchange mobility) If (i) h-type and e-type positive dependence hold, (ii) 𝜋 2|2 ≥ 𝜋 2|1 ,
and (iii) 𝛾 → +∞, then increasing exchange mobility by penalizing the individual with worse h-type is social
welfare reducing for all 𝛿ℎ𝑒 , 𝜃ℎ𝑒 .
Proof 3.4. See the appendix.
Corollary 3.4 Overall perfect mobility (global transition matrix) is not necessarily welfare maximizing.
The latter result, which is an immediate implication of Proposition 3.4, is crucial; it emphasizes that, even if
indifference to intertemporal income fluctuations is assumed, perfect mobility (i.e., complete reversal) is not
necessarily welfare maximizing like in the previous section. This is due to the fact that some income switchings
may not be socially desirable under opportunity egalitarianism. More precisely, to get perfect mobility in the
overall transition matrix it must be the case that this result is achieved for each of the transition matrices
associated to *ℎ, 𝑒+-profiles. However, as Proposition 3.4 shows, given such a condition, it may still be possible
to improve social welfare by dropping an income switching that is penalizing the worse h-type, that is, perfect
mobility may not be social welfare maximizing. Notice that this is true for all 𝛿ℎ𝑒 , 𝜃ℎ𝑒 satisfying conditions in
Proposition 3.4, i.e. 𝛿ℎ𝑒 , 𝜃ℎ𝑒 > 0.5 included.
In other words, overall perfect mobility is still welfare maximizing when income mobility involves income units
belonging to the same h-type only. Unfortunately, as exchange mobility is often driven by circumstances and
effort variables, it turns out that this option is very unlikely to occur and, as a result, maximum social welfare is
not expected to be achieved in the case of overall perfect mobility any longer. As such, recalling Corollary 2.1,
we suggest that egalitarianism of opportunity may sensibly contribute to motivate the optimality of empirically
observed low degrees of income mobility.
4. Concluding Remarks
Social welfare theory strongly relies on the trade-off between efficiency and equity. Income mobility is
immediately relevant fior this trade-off as it generates implications in terms of both (ex-ante) efficiency and
equity. First, if efficiency is defined in terms of expected utility, income mobility affects the value of lotteries in
the presence of standard assumptions on risk aversion. Second, inequality in the one-period income distribution
may be more tolerable in the presence of high income mobility, as income disparities tend to compensate to each
other over time (Note 21).
In this paper the trade-off between uncertainty and inequality effects has been initially investigated under the
hypothesis of an outcome egalitarian social planner. In this respect, it has been shown that, even if perfect
mobility is expected to maximize social welfare, mobility enhancing policies may not be socially desirable at the
margin whenever risk aversion is relatively higher than inequality aversion.
At the second stage, social welfare effects of income mobility have been considered under the hypothesis of an
opportunity egalitarian social planner. As observed in section 1, the latter approach better than others allows to
account for the expected relationship between meritocracy and income mobility. Here, three major results have
been highlighted. First, it has been shown that income mobility is expected to be less socially desirable than
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under outcome egalitarianism as it may compensate legitimate income disparities over time (e.g. due to effort
variables). Second, once the distinction between legitimate and illegitimate income disparities has been
introduced, mobility cannot be said to be socially desirable or undesirable on a priori grounds, i.e. social
desirability of income mobility strongly depends on the ability of the policy-maker to design mobility enhancing
policies rewarding effort and compensating for bad circumstances. Finally, it is shown that in the presence of an
opportunity egalitarian social planner perfect mobility is not expected to be social welfare maximizing any
longer, that is, even if individuals are assumed to be neutral to intertemporal income fluctuations, the maximum
reduction of two-period inequality (with zero costs in terms of uncertainty) may not be welfare maximizing.
More precisely, if all income positions switch to each other in the society (perfect mobility) but most of the
switchings occur in the „wrong direction‟, i.e. rewarding circumstances and compensating for different effort,
then there must exist a mobility reducing policy that is welfare improving. In this sense, one may argue that the
relatively low mobility (with respect to perfect mobility), as empirically observed from real economies, is
additionally justified by the impossibility (or incapacity) to switch all income positions ensuring, at the same
time, a reward for better e-types and/or a compensation for worse h-types.
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Notes
Note 1. In addition, Creedy and Wilhelm (2002) show that income mobility may offset the negative effect of
rising inequality under stringent conditions which are determined by the magnitude of aversion parameters
(inequality and fluctuations).
Note 2. Bibi et al. (2014) also investigate the impact of taxation on the social welfare effects of income mobility.
Note 3. The magnitude of aversion parameters is shown to determine social (un)desirability of income mobility.
In particular, the conditions under which origin independence is welfare maximizing are identified.
Note 4. If the going wage is the market wage, then more job mobility is expected because the threat to be fired is
ineffective. However, this would not imply more income mobility as workers are re-hired immediately at the
same market wage.
Note 5. Labor productivity improvements may generate price effects in the medium-term, which would be
immediately relevant for multi-period social welfare as defined in terms of the unweighted aggregation of
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indirect utility functions (Atkinson, 1983). As such, to the extent that individual effort is assumed to be
independent of income (wage) mobility, the analysis is developed under the hypothesis of fixed prices.
Note 6. Equality of opportunity has been investigated both from a theoretical (e.g., Kranich, 1996; Ok, 1997;
Fleurbaey, 2001; Peragine, 2004) and empirical perspective (e.g., Bourguignon et al., 2007; Lefranc et al., 2009;
Ferreira & Gignoux, 2011; Niehues & Peichl, 2014).
Note 7. While existing evidences on the degree of risk aversion usually agree on a coefficient of risk aversion
between 2 and 3, results for the estimation of the coefficient of inequality aversion are much more controversial
(e.g., Pirtillä & Uusitalo, 2010). In Carlsson et al. (2005) the degree of inequality aversion is found between 1
and 2, while values between 0 and 1 are obtained in Amiel et al. (1999).
Note 8. For other approaches to social welfare under uncertainty see Harris (1978), Hammond (1983), and
Dardanoni (1993).
Note 9. For an example of inequality aversion with respect to multi-period incomes see, among all, Salas and
Rabadan (1998).
Note 10. All of the results reported in this paper can be generalized for the case of a bistochastic 𝑛 × 𝑛
transition matrix by identifying positive variations of income mobility with correlation increasing majorizations
(Boland & Proschan, 1988).
Note 11. The latter assumption is not required for our results but it allows to focus on the sole exchange mobility
implications.
Note 12. See endnote 9.
Note 13. See endnote 9.
Note 14. This result may allow for additional insights if compared with existing empirical evidences showing
that the two phenomena are usually found to be uncorrelated across countries. For a review on this literature see
Burkhauser et al. (2011).
Note 15. For a review on the empirical literature see Ramos and Van de gaer (2012) and Abatemarco (2015).
Note 16. Van de Gaer (1993) defines social welfare as a concave aggregation of average outcomes associated to
each h-type. Similarly, we propose a concave aggregation of social welfare levels associated to each h-type,
where the outcomes of individuals with the same *ℎ, 𝑒+-profile are not necessarily the same (non-dichotomic
approach). In addition, to account for the uncertainty and inequality effect of income mobility, in our framework
subgroup social welfare is defined in terms of the „equally distributed certainty equivalent income‟.
Note 17. For the application of the social evaluation function to capture the welfare loss due to inequality of
opportunity see Villar (2005) and Calo-Blanco and Garca-Peréz (2014).
Note 18. Intuitively, if the inequality effect is overwhelming the uncertainty effect, then, since the welfare gain
due to less inequality over-compensates the welfare loss due to worsening of the lottery faced by richer
individuals - with the latter under-compensated by the improvement of the lottery faced by poorer ones - it must
be the case that the higher is the proportion of poorer individuals the more within-profile exchange mobility is
socially desirable. Conversely, when the uncertainty effect is the dominating one, then an increase in the
proportion of poorer individuals makes the uncertainty effect even more dominating, so that within-profile
exchange mobility is more socially undesirable.
Note 19. Obviously, the opposite would occur in the presence of negative dependence from the e-type.
Note 20. For the analysis of the implications of intra-generational mobility between h-types in terms of
long-term inequality (not social welfare) see Aaberge et al. (2011) and Palmisano (2011).
Note 21. “Consider two societies that have the same distribution of annual income. In one there is great mobility
and change so that the position of particular families in the income hierarchy varies widely from year to year. In
the other, there is great rigidity so that each family stays in the same position year after year. Clearly, in any
meaningful sense, the second would be the more unequal society” (Friedman, 1962).
Appendix
A) Proof of Proposition 2.1. As exchange mobility implies a rich-to-poor transfer in terms of two-period income,
then inequality (𝐼̃) must be decreasing for all 𝛿 ∈ ,0,1-, so that
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> 0∀𝛿 ∈ ,0,1-

(14)

For the uncertainty effect, let 𝑦̃1 < 𝑦̃2 be the certainty equivalent incomes for the poor and rich income unit at
time t respectively. Indicating by 𝑆*⋅+ the sign of the expression, it can be shown that
∂,(𝑦̅̃ −𝑦̅̃ ∗ )(1−𝐼̃∗ )-

∂𝑦̃1

∂𝛿

∂𝛿

𝑆2

3 = 𝑆2

+

∂𝑦̃2
∂𝛿

3

(15)

where
∂𝑦̃1
∂𝛿

+

∂𝑦̃2
∂𝛿

=

1
1−𝜆

𝜆

𝜆

1−𝜆
1−𝜆 1−𝜆
1−𝜆
1−𝜆
1−𝜆
1−𝜆 1−𝜆 1−𝜆
1−𝜆
6((1 − 𝛿)𝑦11
+ 𝛿𝑦12
) (−𝑦11
+ 𝑦12
) + (𝛿𝑦21
+ (1 − 𝛿)𝑦22
) (𝑦21 − 𝑦22
)7

(16)

whose sign is not uniquely defined for all 𝛿 ∈ ,0,1-. More specifically, recalling 𝑦12 = 𝑦21 = 1/2(𝑦11 + 𝑦22 )
and given 𝑘 > 1: 𝑦22 = 𝑘𝑦11 , for 𝛿 = 0
∂𝑦̃1
∂𝛿

+

∂𝑦̃2

|

∂𝛿 𝛿=0

=

1
𝑦 𝜆 (1
1−𝜆 11

+ 𝑘)1−𝜆 [2 𝜆−1 (1 + 𝑘 𝜆 ) − (1 + 𝑘)𝜆 ]

(17)

which is zero for 𝑘 = 1 and 𝜆 = 2. In addition, as the factor in square brackets is strictly increasing in both 𝑘
and 𝜆 for 𝑘 = 1 and 𝜆 = 2, it must be the case that (17) is negative for all 𝜆 > 2, meaning that, for 𝛿 = 0
the welfare loss of the rich group originating from increasing mobility is overwhelming the welfare gain of the
poor group. On the contrary, by easy algebraic computations it can be shown that the right-hand side of (16) is
∂𝑦̃

strictly positive for 𝛿 = 1. Finally, by taking the first-order condition, there must exist 𝛿 ∗ ∈-0,1,: . ∂𝛿1 +

∂𝑦̃2
∂𝛿

/ = 0,

where
𝛿∗ = −

with 𝜗 =

−2𝜆(1+𝑘)−𝜆+1 +2
2𝜆 (1+𝑘)−𝜆+1 −2𝑘 1−𝜆

1
−1+
𝜆5

41−𝑘 𝜆−1 (𝜗)

(18)

1

(2𝜆−1 𝑘 𝜆−1 (1+𝑘)1−𝜆 −1)41+(𝜗)𝜆5

. Remarkably, by simulation, 𝛿 ∗ can be shown to approximate 𝛿 = 0.5 for all

𝜆 > 2. Indeed, from (16) it must be the case that
𝑆2

∂𝑦̃1
∂𝛿

+

∂𝑦̃2
∂𝛿

3|

𝛿=0.5

= 𝑆{(1 − 𝜆)−1 [(1 + 𝑘)2−2𝜆 − (1 + 𝑘 2−2𝜆 )]}

(19)

̃ - any increase of 𝛿 generates an
which for 𝜆 > 2 is clearly negligible. This proves that for all 𝛿 ∈ ,0, 0.5
̃ , 1- the
increase of 𝑦̃1 while reducing 𝑦̃2 where the latter effect is dominating. On the contrary, for all 𝛿 ∈ ,0.5
opposite occurs, so that the uncertainty effect (negative) is increasing.

B) Proof of Proposition 2.2. From Proposition 2.1, if the inequality effect is dominating, then

∂𝑉
∂𝛿

> 0, and vice

versa. From eq. (8)
∂𝑉
∂𝛿

=

1
1−𝜆

[0.5((1 −

1−𝜆
60.5(−𝑦11

+

1−𝜆
𝛿)𝑦11

𝜀−1

+

1−𝜆
𝑦12
)((1

1−𝜆 𝜆−1
𝛿𝑦12
)

−

1−𝜆
𝛿)𝑦11

+ 0.5((1 −
+

1−𝜆
𝛿𝑦12
)

1−𝜆
𝛿)𝑦22

𝜀−𝜆
𝜆−1

+

+

𝜀
𝜀−1 1−𝜀

1−𝜆 𝜆−1
𝛿𝑦21
) ]

1−𝜆
0.5(−𝑦22

+

1−𝜆
𝑦21
)((1

1−𝜆
− 𝛿)𝑦22

(20)

𝜀−𝜆

1−𝜆 𝜆−1
+ 𝛿𝑦21
) 7

where, neglecting the always positive first term in brackets, it must be the case that for all 𝜀 ≥ 𝜆 (20) is positive
for all 𝛿 ∈ ,0,1-, whatever 𝜀 ⋚ 1 and 𝜆 ⋚ 1. As such, the inequality effect is dominating, and social welfare
increasing. To prove the second part of the Proposition, first notice that

∂𝑉
∂𝛿

can be negative; e.g., if 𝜆 = 10,

𝜀 = 0.5 , 𝑦11 = 2 , 𝑦12 = 𝑦21 = 10 , 𝑦22 = 18 , and 𝛿 = 0 , then it can be computationally shown that

∂𝑉
∂𝛿

< 0.

̃ , 1-. As such, recalling the
Second, from proposition 2.1 it must be the case that (20) is positive for all 𝛿 ∈ ,0.5
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̃ -.
first part of the proof, it must be the case that if the uncertainty effect is dominating, then 𝜀 < 𝜆 and 𝛿 ∈ ,0, 0.5

C) Proof of Proposition 2.3. Given 𝑦12 = 𝑦21 = 1/2(𝑦11 + 𝑦22 ) by construction, let define 𝑘 > 2: 𝑦22 = 𝑘𝑦11 .
Recalling 𝑦11 = 2𝑥1,𝑡 and 𝑦22 = 2𝑥2,𝑡 , it must be the case that 𝑘 captures inequality in the one period income
distribution (𝑘 > 2 ⇔ 𝐺𝑖𝑛𝑖 > 1/6). From eq. (20), by solving the first-order condition

∂𝑉
∂𝛿

= 0, it must be the case

̃ - then it is unique with
that if there exists 𝛿 ∗ ∈ ,0, 0.5
𝜆−1

𝜆−1

1−𝜆
1−𝜆
1−𝜆
1−𝜆
𝛿 ∗ = 6𝑦22
(𝑦22
− 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 )𝜀−𝜆 − 𝑦11
(−𝑦11
+ 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 )𝜀−𝜆 7 /
𝜆−1

𝜆−1

1−𝜆
1−𝜆
1−𝜆
1−𝜆
6𝑦22
(𝑦22
− 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 )𝜀−𝜆 − 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 𝑦22
(𝑦22
− 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 )𝜀−𝜆 +
𝜆−1

(21)

𝜆−1

1−𝜆 1−𝜆
1−𝜆
1−𝜆
−𝑦11
(𝑦11 + 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 )𝜀−𝜆 + 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 𝑦11
(𝑦11
+ 2−1+𝜆 (𝑦11 + 𝑦22 )1−𝜆 )𝜀−𝜆 7

which, by recalling 𝑦22 = 𝑘𝑦11 , simplifies to
𝛿 ∗ = 01 + 2𝜆−1 .
with 𝜗 = .

2𝑘 1−𝜆 −2𝜆 (1+𝑘)1−𝜆
−2+2𝜆 (1+𝑘)1−𝜆

/

(−1+𝜆)/(−𝜀+𝜆)

−1

(1−𝜗)𝑘 𝜆−1
(𝜗𝑘 𝜆−1 −1)(1+𝑘)𝜆−1

/1

(22)

. Specifically, given 𝜆 > 𝜀 and 𝜆 > 1 it must be the case that if

∃𝛿 ∗ ∈ ,0,0.5-, then 𝜗 ∈ ,𝑘1−𝜆 , 1- (otherwise 𝛿 ∗ > 1) with ∂𝜗/ ∂𝑘 < 0, and 𝜗 = 0 for 𝑘 → +∞ and 𝜗 → 1−

for 𝑘 → 1+ . To prove the Proposition we show that .

(1−𝜗)𝑘 𝜆−1
(𝜗𝑘 𝜆−1 −1)(1+𝑘)𝜆−1

/ is decreasing with respect to 𝑘, so that

∂𝛿 ∗ / ∂𝑘 > 0 must hold. To simplify algebraic computations, notice that if .

(1−𝜗)𝑘 𝜆−1
(𝜗𝑘 𝜆−1 −1)(1+𝑘)𝜆−1

/ is decreasing

with respect to 𝑘, then it must be equivalently the case that
(1−𝜗)𝑘 𝜆−1 +(∂((1−𝜗)𝑘 𝜆−1 )/∂𝑘)
(𝜗𝑘 𝜆−1 −1)(1+𝑘)𝜆−1 +(∂((𝜗𝑘 𝜆−1 −1)(1+𝑘)𝜆−1 )/∂𝑘)

<

(1−𝜗)𝑘 𝜆−1

(23)

(𝜗𝑘 𝜆−1 −1)(1+𝑘)𝜆−1

which simplifies to
(2 − 𝜆)(−1 + 𝜗) −

∂𝜗
∂𝑘

𝑘 𝜆−1 < 𝜗(𝜆 − 2)(1 − 𝜗)𝑘 𝜆−1 + 𝜗(1 − 𝜗)(𝜆 − 1)𝑘 𝜆

(24)

where each of the four factors is positive for all 𝜆 > 2 and 𝜗 ∈ ,𝑘1−𝜆 , 1-. Recalling that (𝜗𝑘 𝜆−1 − 1) > 0 is a
necessary condition for 𝛿 ∗ to exist, it must be the case that the first term on the right-hand side is strictly larger
than the first term on the left-hand side. As such, to prove the proposition, it is sufficient to show that
−

∂𝜗
∂𝑘

𝑘 𝜆−1 < 𝜗(1 − 𝜗)(𝜆 − 1)𝑘 𝜆

(25)

The latter is generally satisfied in our interval of interest. Under the worst scenario (i.e., 𝜆 = 2 and 𝑘 = 2) the
right-hand side is 𝜗(1 − 𝜗)(𝜆 − 1)𝑘 𝜆 = 1 whereas the left-hand side is positive but lower than one. In addition,
the left-hand side is strictly increasing with respect to 𝑘, so that (25) holds for all 𝑘 > 2.
D) Proof of Proposition 3.1. Within-profile exchange mobility implies 𝜃ℎ𝑒 =

𝜋1ℎ𝑒
𝜋2ℎ𝑒

𝛿ℎ𝑒 ∀*ℎ, 𝑒+, that is, any

increase of mobility generates a positive variation of both 𝛿ℎ𝑒 and 𝜃ℎ𝑒 which preserves at time t+1 the income
distribution at time t. By replacing 𝜃ℎ𝑒 =

𝜋1ℎ𝑒
𝜋2ℎ𝑒

𝛿ℎ𝑒 ∀*ℎ, 𝑒+ in (13) and considering, for instance, an income

switching in profile *1,1+,
𝑆𝑖𝑔𝑛 2

∂𝑉
∂𝛿11

𝜋111 𝜋1|1

3 = 𝑆𝑖𝑔𝑛 8

1−𝜆

𝜀−𝜆

1−𝜆
1−𝜆
1−𝜆
1−𝜆
6(−𝑦11
+ 𝑦12
)(𝑦11
(1 − 𝛿11 ) + 𝑦12
𝛿11 )−1+𝜆 +
𝜀−𝜆

(26)

1−𝜆
1−𝜆
1−𝜆
1−𝜆
+(−𝑦22
+ 𝑦21
)(𝑦22
(−1 + 𝜃11 ) + 𝑦21
𝜃11 )−1+𝜆 79

where, given 𝑦12 = 𝑦21 , if 𝜆 ≤ 𝜀, then

∂𝑉
∂𝛿11

> 0 whatever 𝜆 ⋚ 1 and 𝜀 ⋚ 1. If 𝜆 > 𝜀, whatever 𝜆¦1, then
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is undefined for 𝛿11 ∈ ,0,0.5-. The second part of Proposition 3.1 is straightforward from proofs

of Proposition 2.1 and Proposition 2.2, which apply equivalently to the case of within-profile income mobility.
As such, for 𝛿11 ∈ ,0̃. 5,1-, it must be the case that both the uncertainty and inequality effects are welfare
improving, i.e.

∂𝑉
∂𝛿11

> 0.

E) Proof of Proposition 3.2. Let‟s assume that the rich income unit in *1,1+ becomes poor at time t+1 by
switching with a poor income unit in *1,2+ becoming rich at time t+1, then this implies an increase in both 𝛿12
and 𝜃11 . Also, as the global transition matrix is bistochastic, it must be the case that

𝜃11 =

𝜋111 𝛿11 +𝜋112 𝛿12 +𝜋121 𝛿21 +𝜋122 𝛿22 −𝜋212 𝜃12 −𝜋221 𝜃21 −𝜋222 𝜃22
𝜋211

By replacing the latter in (13), deriving by 𝛿12 , and re-arranging, it must be
𝑆𝑖𝑔𝑛 2

∂𝑉
∂𝛿12

1−𝜆
[(𝑦11
(1

3 = 𝑆𝑖𝑔𝑛 8

𝜀−𝜆

1

𝜆−1

1−𝜆
1−𝜆
1−𝜆
1−𝜆
86(𝑦22
− 𝑦21
)[𝑦21
𝜃11 + 𝑦22
(1 − 𝜃11 )]𝜆−1
𝜀−1

− 𝛿11 ) +

1−𝜆
𝑦12
𝛿11 )𝜆−1 𝜋111

+

1−𝜆
(𝑦21
𝜃11

+

1−𝜆
𝑦22
(1

− 𝜃11 ))

𝜀−1
𝜆−1

𝜀
1−𝜀

𝜋211 ]

𝜋 1|1 ] +

(27)

𝜀−𝜆

1−𝜆
1−𝜆
1−𝜆
1−𝜆
6(𝑦11
− 𝑦12
)[𝑦12
𝛿12 + 𝑦11
(1 − 𝛿12 )]𝜆−1

1−𝜆
[(𝑦11
(1

where

∂𝑉
∂𝛿12

𝜀−1

− 𝛿12 ) +

1−𝜆
𝑦12
𝛿12 )𝜆−1 𝜋112

+

1−𝜆
(𝑦21
𝜃12

+

1−𝜆
𝑦22
(1

− 𝜃12 ))

𝜀−1
𝜆−1

𝜀
1−𝜀

𝜋212 ]

𝜋 2|1 ]}}

> 0 if (i) 𝜆 ≤ 𝜀 for all 𝜆¦1, 𝜀¦1, (ii) 𝛿12 > 𝛿11 , 𝜃12 < 𝜃11 , 𝜋111 > 𝜋112 , and (iii) 𝜋 2|1 > 𝜋 1|1 .

F) Proof of Proposition 3.3. Let‟s assume that the poor income unit in profile *1,1+ becomes rich at t+1 by
switching her position with a rich income unit in profile *2,1+ becoming poor at t+1, then this implies that both
𝛿11 and 𝜃21 increase. Also, as the global transition matrix is bistochastic, it must be the case that
𝜃21 =

𝜋111 𝛿11 +𝜋112 𝛿12 +𝜋121 𝛿21 +𝜋122 𝛿22 −𝜋211 𝜃11 −𝜋212 𝜃12 −𝜋222 𝜃22
𝜋221

By replacing the latter in (13), deriving by 𝛿11 , and re-arranging, it must be
𝑆𝑖𝑔𝑛 2

∂𝑉
∂𝛿11

1−𝜆
[[𝑦12
𝛿11

3 = 𝑆𝑖𝑔𝑛 8

1−𝜆

+

1−𝜆
[[[𝑦12
𝛿11

𝜋111
1−𝜆

1−𝜆
𝑦11
(1

+

1−𝜆
+ [[𝑦12
𝛿12

−

𝜋111

− 𝛿11 )]

1−𝜆
𝑦11
(1

𝜀−𝜆

1−𝜆
1−𝜆
1−𝜆
1−𝜆
8(𝑦12
− 𝑦11
)[𝑦12
𝛿11 + 𝑦11
(1 − 𝛿11 )]𝜆−1
𝜀−1
𝜆−1

− 𝛿11 )]

1−𝜆
+ 𝑦11
(1

𝜋111

𝜀−1
𝜆−1

− 𝛿12 )]

+

𝜋111

𝜀−1
𝜆−1

1−𝜆
[𝑦21
𝜃11

+

𝜋112

+

1−𝜆
[𝑦21
𝜃11

1−𝜆
𝑦22
(1

+

1−𝜆
+ [𝑦21
𝜃12

− 𝜃11 )]

1−𝜆
𝑦22
(1

𝜀−1
𝜆−1

− 𝜃11 )]

1−𝜆
+ 𝑦22
(1

𝜀
1−𝜀

𝜋211 ]

𝜀−1
𝜆−1

− 𝜃12 )]

𝜋 1|1

1
1−𝜀

𝜋211 ]

𝜀−1
𝜆−1

𝜋212 ]

𝜋 1|1 +

1
1−𝜀

−𝛾

𝜋 2|1 ]

𝜋1} +

(28)

𝜀−𝜆

1−𝜆
1−𝜆
1−𝜆
1−𝜆
8(𝑦22
− 𝑦21
)[𝑦21
𝜃21 + 𝑦22
(1 − 𝜃21 )]𝜆−1

1−𝜆
[[𝑦12
𝛿21

+

1−𝜆
[[[𝑦12
𝛿21

1−𝜆
𝑦11
(1

+

1−𝜆
+ [[𝑦12
𝛿22

− 𝛿21 )]

1−𝜆
𝑦11
(1

𝜀−1
𝜆−1

− 𝛿21 )]

1−𝜆
+ 𝑦11
(1

𝜋121

𝜀−1
𝜆−1

− 𝛿22 )]

+

𝜋121

𝜀−1
𝜆−1

1−𝜆
[𝑦21
𝜃21

+

𝜋122

+

1−𝜆
[𝑦21
𝜃21

1−𝜆
𝑦22
(1

− 𝜃21 )]

1−𝜆
+ 𝑦22
(1

1−𝜆
+ [𝑦21
𝜃22

+

𝜀−1
𝜆−1

− 𝜃21 )]

1−𝜆
𝑦22
(1

𝜀−1
𝜆−1

− 𝜃22 )]

𝜀
1−𝜀

𝜋221 ]

1
1−𝜀

𝜋221 ]

𝜀−1
𝜆−1

𝜋 1|2

𝜋222 ]

𝜋 1|2 +

1
1−𝜀

−𝛾

𝜋 2|2 ]

𝜋 2 }}

where the factor on the second (resp. sixth) line is social welfare in profile *1,1+, i.e. 𝑦̃̃11 (resp. profile *2,1+
and 𝑦̃21 ) to the power of 𝜀 multiplied by 𝜋 1|1 (resp. 𝜋 1|2 ). Also, the factor in square brackets on the third and
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fourth lines (resp. seventh and eighth) is the average social welfare for individuals with h-type *1+, i.e. 𝑦̅̃1 (resp.
h-type *2+ and 𝑦̅̃2 ) to the power of −𝛾 multiplied by 𝜋 1 (resp. 𝜋 2 ). Given 𝜀 > 𝜆, condition (i) ensures that
the first line is positive and larger than the fourth one. Lines from two to four and lines from five to eight can be
−𝛾
−𝛾
𝜀 1|1 ̅
𝜀 1|2 ̅
rewritten, respectively, as 𝑦̃11
𝜋 𝑦̃1 𝜋 1 and 𝑦̃21
𝜋 𝑦̃2 𝜋 2 , by which the former is larger than the latter if

1/𝜀
𝑦̃̃
𝜋11
. ̃̃11/ . 21 /
𝑦21
𝜋

𝛾

≥

𝑦̅̃̃ 𝜀
( ̅̃1)
𝑦̃2

(29)

where 𝑦̅̃2 > 𝑦̅̃1 by condition (iii). Also, by condition (ii) the left-hand side is lower than one, whereas by
condition (iv) the left-hand side is greater than one. This proves that

∂𝑉
∂𝛿11

> 0.

G) Proof of Proposition 3.4. h-type positive dependence implies 𝑦̃11 < 𝑦̃21 and 𝑦̃12 < 𝑦̃22 . By e-type positive
dependence it must be the case that 𝑦̃11 < 𝑦̃12 and 𝑦̃21 < 𝑦̃22 . All together, given 𝜋 2|2 ≥ 𝜋 2|1 , it must be the
case that 𝑦̅̃ < 𝑦̅̃ . As social welfare is defined as a power mean of 𝑦̅̃ and 𝑦̅̃ , for 𝛾 → +∞ the Rawlsian
1

2

1

2

result holds by which 𝑉 = 𝑦̅̃1 . Thus, any income switching benefitting the better h-type and penalizing the
worse h-type must be socially undesirable.
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