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Pension’s Resource-Time Trade-off:

The Role of Inequalities in the Design of Retirement Schemes*

Renaud Bourlés™ and Santiago Lépez-Cantor?

July 16, 2024

Abstract

Public pension schemes serve as mechanisms for inter-temporal income smoothing and within-cohort
redistribution. This paper examines the influence of income and lifespan inequalities on the structure
of a democratically chosen tier-pension scheme. We use a probabilistic voting model where agents vote
on the size and the degree of redistribution (i.e. the Beveridgean factor) of the pension scheme and can
supplement it with voluntary contributions. Our analysis reveals that when all agents can supplement
the public scheme with private contributions, their voting behavior depends solely on the share of total
income redistributed through the pension system, referred to as the redistributive power of the pension.
Income inequality positively correlates with the equilibrium redistributive power, while lifespan inequal-
ity exhibits the opposite effect, leading to a resource-time trade-off; particularly when both inequality
measures are correlated. In scenarios where low earners are hand-to-mouth and unable to make voluntary
contributions, the effects on pension size (through mandatory contributions) and degree of redistribu-
tion become disentangled. Income inequality diminishes pension size while augmenting redistribution,
whereas lifespan inequality increases pension size while reducing redistribution. We provide empirical
evidence from OECD countries supporting these theoretical findings and calibrate the model on French

data to quantify the effects.
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1 Introduction

Retirement systems are key institutions on the policy agenda of countries, serving as critical mechanisms
for addressing old-age poverty and income stability throughout individuals’ working and retirement phases.
However, the design and features of public pension schemes vary significantly among countries, with their
redistributive properties interacting with the economic environment and influencing their political support.
This paper aims to explore the impact of income and lifespan inequalities on the structure of tiered pension
schemes chosen through political processes, highlighting the central role of socioeconomic disparities in
explaining the observed diversity in pension characteristics across different nations.

The World Bank advocates for tier pension schemes as the most effective approach to achieving poverty
reduction and income sufficiency in old age ( , ). This model involves multiple layers of
retirement benefits, consisting in: (i) a mandatory-redistributive first tier, (ii) a mandatory-income-related
second tier, and (iii) a voluntary-income-related third tier. Since the publication of this report, many
countries have moved towards implementing this type of pension structure. However, the size of the pension
and its degree of redistribution (by favoring the first or the second tier) varies significantly between countries,
and little is known about the role of inequalities in shaping political support for different tier configurations.

Income inequality amplifies the benefits from redistribution, thereby enhancing the redistributive prop-
erties of public policies (see, e.g., , ). However, retirement systems introduce a
temporal dimension where income differentials also influence resource allocation over time. We first high-
light the importance of income-related constraints on voluntary contributions to the third tier in shaping
political support for public pension schemes. We show that when all individuals have access to the third tier
and can optimally choose their voluntary contributions, the public pension scheme influences their utility
and, consequently, their voting behavior only through the share of income redistributed through the first
tier - the redistributive power of the pension scheme. Pension schemes with varying sizes and degrees of
redistribution may have the same redistributive power, leading to different levels of voluntary contribution.
This equivalence could explain the negative relationship observed in OECD countries between public pension
sizes and their degrees of redistribution (see Figure 1 and Appendix B for details on its computation).

The equivalence breaks down when poorer individuals cannot smooth consumption through the voluntary
tier of the pension system, i.e., when they live hand-to-mouth during the working period. Indeed the
income-related second tier acts as a substitute for voluntary contributions (crowding-out effect), while the
redistributive first tier reduces the contributions of low earners (substitution effect), limiting the size of
the pension when individuals cannot borrow against their future pension (i.e. when contributions have to
be positive). At this limit size, poorer agents do not contribute. We show that while income inequality
increases the equilibrium redistributive power; it reduces the size of the pension (and increases its degree
of redistribution) in these situations. In other words, the equilibrium scheme becomes more Beveridgean
as income inequality increases. This finding is also consistent with data on OECD countries, as detailed in

Appendix B.
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Figure 1: Pension’s size vs degree of redistribution (2014 - 2022)

Source: Own elaboration with data from OECD Pensions at a glance reports (2015, 2017, 2019, 2021, 2023).

Lecture note: Figure 1 plots the size of public pension — measured as the replacement rate for the average earner — against the
degree of redistribution of pension — measured as the coefficient of variation in replacement rates — for OECD countries, and
shows a decreasing relationship. See Appendix B.1 for details on the computation.

Through intertemporal redistribution, the first-tier component of pensions benefits individuals with longer
lifespans. Differences in the length of the retirement period also matter, with richer individuals typically
enjoying longer life expectancies. Consequently, income and lifespan inequality exert opposite effects through
the redistributive component of the pension system. Specifically, we show that lifespan inequality, favoring
richer individuals, reduces the equilibrium redistributive power of the pension. High earners benefit from
their longevity premium, thereby diminishing the potential gains from redistributive pensions for low earners.
We refer to this phenomenon as the resource-time trade-off. In settings where low earners cannot voluntarily
contribute, an increase in lifespan inequality has the opposite effect of income inequality, reducing the degree
of redistribution of pensions but increasing pension size. The effect of lifespan inequality on redistribution
is consistent with cross-country data in OECD countries; and we recover the negative effect on pension size
observed in data when lifespan and income inequality are correlated.!

Additionally, we provide a calibration using French data. Our findings indicate that a one percent increase

in the share of total income earned by the top quintile of the income distribution (our measure of income

IThe effect of lifespan inequality is aligned with data for both degree of redistribution and pension size when lifespan and
income inequality are mildly correlated.



inequality) more than doubles the equilibrium redistributive power of pensions. This increase predominantly
translates into a significant increase in the degree of redistribution in the equilibrium where low earners live
hand-to-mouth, with a almost negligible negative size effect. Similarly, a one percent increase in longevity
inequality leads to a one-third decrease in the equilibrium redistributive power, primarily affecting the degree
of redistribution when low earners do not voluntarily contribute. Consequently, the lifespan inequality
elasticity of income inequality needs to be between 1/14 and 1/7, approximately, for an increase in lifespan
inequality to decrease all pension characteristics as the seen in the data.

Our paper represents the first comprehensive analysis of the impact of longevity inequality on democrat-
ically chosen pension schemes and sheds light on the interplay between income and longevity inequalities
in shaping redistribution through public pensions. By delving into the political economy of tiered pension
schemes and their relationship with socioeconomic inequalities, we contribute to the literature on social
security and redistribution.

( ) identify five key economic factors influencing political support for pension
schemes, including within-cohort redistribution and crowding-out effects on savings. We focus on these as-
pects by modeling a tiered pension system with intragenerational redistribution and voluntary contributions,
while also accounting for dynamic efficiency concerns through lifespan inequality. Our analysis underscores
the critical role of income and lifespan inequality in shaping the political support for pensions, in the context
of voluntary contributions.

Moreover, we contribute to the literature on the crowding-out effect of pensions, pioneered by
( ). Our analysis shows that when pensions also entail redistribution, the crowding-out effect is comple-
mented by a substitution effect on voluntary contribution from low-income individuals (who then contribute
less) and a compensation effect on contribution from high-income (who then contribute more). Additionally,
our analysis provides insights into the redistributive characteristics of pensions, including the inverse rela-
tionship between pension size and degree of redistribution, as highlighted by ( ).
In our framework, when all agents privately contribute to the third tier at equilibrium, they are indifferent
toward pension schemes with the same redistributive power, what results in a negative relationship between
pension size and degree of redistribution.

In examining the effect of income inequality on pensions, our work extends the findings of

( ), who find that redistribution should increase with inequality in a median voter setting
when pension size is fixed. We build upon this by allowing voters to choose both pension size and the
degree of redistribution simultaneously, while also considering the potential correlation between income and
longevity inequality. Additionally, our analysis is related to the literature on unequal lifespans, particularly

( ), who studies political support for large unfunded pension schemes in the presence of income-
dependent life expectancy. In line with current public pension schemes, we analyze a funded tiered pension
scheme where agents can vote over both pension size and degree of redistribution, demonstrating how income

and lifespan inequalities generate a trade-off through the redistributive first tier of the system, consistent



with data on OECD countries.

The rest of the paper is organized as follows. Section 2 outlines the modeling environment, including
individual preferences and the pension scheme. Section 3 describes the democratic process and political
equilibrium. We introduce lifespan inequality in Section 4 and correlate it with income inequality in Section

5. Section 6 concludes our analysis, and we provide empirical support for our findings in Appendix B.

2 Model

2.1 The Economy: Individual Preferences and Pensions

We consider an economy populated with a mass 1 of individuals who differ in their income. We assume two
income groups (high and low) of respective size ny = § and n, = 1 — d. Agents live for two periods: in
the first, of length normalized to one, they inelastically supply labor and receive an income y; depending on
their type (with yg > y1.). In the second period, of length ¢ € (0, 1), agents are retired and do not receive
labor income.? To smooth consumption between the two periods, they rely on social security payments and

voluntary savings. We consider that agents consume all their accumulated income in the second period,

that is, we assume away bequests. Following ( ), we measure income inequality
in the first period through the share of total income earned by the high income group, that is, v = 53’7"

with § = dyg + (1 — 9)yr. The first period income of both groups can then be written as y, = ((11:75))37 and

_ 7
YH = 5 -

We focus on additively-separable utility functions, common to both income groups:
Ui(ei, di) = u(e;) + Bpu(d;) (1)

where ( is the discounting factor, ¢; is the first-period consumption group ¢ individuals, and d; their second-
period consumption. We moreover assume constant inter-temporal elasticity of substitution, that is:*

Clﬂt f >1
wey=4{ o 0 F= 2)

loge if p=1

with ¢ = 1/u being the inter-temporal elasticity of substitution.

Consistent with the model of several countries, and the recommendation of the World Bank (see Intro-
duction), we consider a tiered pension scheme composed of (i) a first mandatory fully redistributive tier
aimed at reducing poverty in old age, (ii) a second mandatory and income-related tier with no redistribu-
tion, and (iii) a third private-voluntary tier (or annuity plan). We follow ( ) in using

a linear pension wealth formula to model the mandatory two-tier structure, which is then composed of the

2We introduce differences in the length of the second period (i.e. lifespan inequality) in Section 4.
3As there is no uncertainty in our model, following ( ), we refer to constant inter-temporal
elasticity of substitution (CIES) rather than constant relative risk aversion (CRRA) utility function.



rate of social security contributions: 7 (that is, the size of the public pension scheme) and the share of the
public budget going to the redistributive first tier: v. Hence, (1 — v) corresponds to the Bismarckian factor,
the income-dependent share of pension benefits. Denoting by a; the share of income individuals in group ¢
dedicate to the voluntary contribution to the third tier and assuming actuarial fairness on both private and

public pension; consumption of group ¢ then writes:

ci(tya;) = (1 — 7 — a;)y; (3)
di(r, v, ;) = g[y Fr(g+ (- )] (4)

with R being the common gross rate of return on mandatory and voluntary tiers of the public pension
(actuarially fair return: R/t guarantees here balanced public budget).*

We assume a democratic choice for the characteristics of the public pension scheme, 7 and v, with
the following timing. In the working period (i) individuals of the group 4 inelastically supply labor and
receive income y;; (ii) Candidates choose their political platforms, i.e. public pension characteristics, non-
cooperatively (described more precisely in Section 3); (iii) Agents vote for the candidate of their preference;
(iv) Given the result of the electoral process and the corresponding pension scheme, individuals choose their
voluntary contributions to the third tier of the system, and consume the remaining of their available income.
Finally, in retirement individuals consume all their income, from their mandatory and voluntary pension
benefits. We solve the model by backward induction, starting with the computation of optimal voluntary
contributions, and focus on the effect of income inequality on the democratically chosen pension scheme.

Lifespan inequality is introduced in Section 4.

2.2 Voluntary Third-Tier Contributions and Consumption

First, we study how the optimal voluntary contribution a} varies with pension characteristics (7 and v). We
show that, when these contributions are strictly positive, consumption levels in both periods only depend
on the product 7 x v, that is the redistributive power. We also analyze the role of liquidity constraints, and
how they are impacted by redistribution and income inequality.

For given values of 7 and v, the optimal voluntary contribution of individual 7 to third-tier solves

max  U;(¢;(1,a;), di(T,v,a;)) (5)

a;

with ¢;(-) and d;(-) defined in (3) and (4). Optimal contributions then solve the usual Euler equation:

u/(¢;) = BRu/(d;) guaranteeing consumption-smoothing and the interaction between voluntary contribution

4By assuming the same rate of return on private and public contribution, we abstract away for now from the dynamic
inefficiency motives in the support for public pension (see e.g. s ). Lifespan inequality, in Section 4,
will create a dynamic inefficiency motive for high earners to support the pension.



and public pension features is characterized by the following lemma.

Lemma 1. Voluntary contributions to third-tier react to public pension schemes through:

daj (T,v)
or

< 3“*118(:”’) < 0; complemented by

1. a crowding-out effect, higher for low earners:

*

2. a substitution effect for low earners: w <0 ; and

. . . Oajy(T,v)
3. a compensation effect for high earners: —%-= >0

Proof. See Appendix (A.1) O

Pension systems affect contributions in two ways. First, assuming away redistribution (i.e. in a full
Bismarckian system, with v = 0), pensions have a one-to-one crowding-out effect on contributions. Now, in
a redistributive system (v > 0), contributions also react to gains and losses from pension’s redistribution.
High earners perceive redistribution as a tax on their future consumption, which they compensate for,
by increasing their contribution rate. In contrast, low earners perceive it as a subsidy, and reduce their
contribution rate, through a substitution effect. Under CIES utility, optimal reactions to pension schemes
then result in consumption levels that depend on pension characteristics only through the product 7v.

Indeed:

(y—Tv(y—=9))y (1—y+T1v(y—0))Y
(I+n) (I+mn)(1-9)

and d;(1,v) = (BR)¢;(,v), i ={L,H} (7)

cy(t,v) = , cp(m,v) =

where 7 = 37 R,

Proposition 1. Through optimal contributions to the third tier, the characteristics of public pension impact
the preferences of agents only towards the redistributive power: the share of total income redistributed through
the pension scheme. High earners’ consumption and utility levels decrease with the redistributive power, while

those of low earners increase.

In other words, when agents are able to smooth consumption through the third tier, public pension
characteristics only matter toward the share of redistributed income. This creates a de facto negative
relationship between the size of the public pension and its degree of redistribution, consistent with the
cross-country evidence highlighted in Figure 1 in the Introduction.

Still, due to liquidity constraints, all agents might not be able to smooth consumption using the third
tier of pension. This might happen in our setting if we assume that agents are not allowed to take advantage
of generous pension schemes by borrowing in their working period against their future pensions (in line with

, ); that if we assume non negative voluntary contributions (a; > 0).



Remark 1. If agents cannot borrow against their future public pension payments, low earners voluntary

n(1—y) —
1—y)+v(vy—0) —

7. If T <1 only high earners possibly voluntary contribute: aj; > 0 and a} = 0. The upper bound on public

contribute to the third tier only when mandatory contributions are low, that is, when T < aFm0

pension size at which low earners contribute is (i) decreasing with the degree of redistribution of pensions
(0T/0v < 0) and (ii) decreasing with income inequality (07/0y < 0). Moreover, the negative effect of

redistribution on the upper bound worsens with income inequality (0°7/0vdvy < 0).

Proof. See Appendix A.2 0

On top of the usual crowding-out effect, low earners’ voluntary contributions are dampened in a tier
system by a substitution effect coming from redistribution (see Lemma 1). The liquidity constraint of low
earners then binds first, and the level of mandatory contribution for which they stop voluntary contributing
is negatively affect by public pension redistribution (either through higher degree of redistribution of pension;
or higher income inequality for a given redistribution degree). Through its effect on actual redistribution,
income inequality amplifies the influence of redistributrive degree on voluntary contribution; thereby limiting

the range of possible pension schemes (7, v) when individuals face liquidity constraints.

3 Democratic Process

We assume that the characteristics of the public pension scheme are determined according to a probabilistic
voting model (see e.g. the seminal work by ( ), or ( )
for probabilistic voting in a multi-dimensional policy space). We more precisely consider two purely office-
motivated candidates, proposing political platforms simultaneously and non-cooperatively. In our context,
these platforms correspond to public pension characteristics (7 and v). Both candidates aim to maximize
their probability of winning the election (or, equivalently, their expected vote share), taking into account
the uncertainty in voters’ choices. Uncertainty is modeled through a random variable (unknown to the
candidates) entering the choice of each voter in addition to its economic preferences on the platforms. This
variable represents unobservable factors that influence voters’ idiosyncratic preferences for candidates. We
focus on cases where the equilibrium is symmetric, with both candidates offering the same platform and
having an equal probability of winning (see , , for specific conditions on idiosyncratic
voters preferences leading to such policy coincidence at equilibrium).

Each candidate N = {A, B} selects a political platform p" from a multidimensional policy space (7%, ")
with 7%, v € [0,1]. Anticipating their voluntary contribution to the third-tier, voters then choose their

candidate based on their idiosyncratic preferences and their indirect utility, defined as:

Vi(r,v) = Ui(ei(m,a; (1,v)), di(T,v,a; (T,V))). (8)



As established in the literature on probabilistic voting (see for example , ;

, ), the symmetric solution to the candidates’ problem corresponds to maximizing a
weighted-utilitarian welfare function, where each group’s weight reflects its political power (coming from the
dispersion of idiosyncratic preferences in each group).® In our model, both equilibrium political platforms

pN = (7N, vN) are solutions to:

max W (0) = 3 0 Vilp™), VN = {4, B} ©)

where n; represents the size of group i and ¢ € RY is the political power of that group. For simplicity,
we normalize the political power of low earners to one and define ¢ as the political power of high earners
relative to low earners.

This formulation allows for different welfare considerations depending on the value of ¢. When ¢ = 0
(high earners have no political power), the equilibrium aligns with the objective of a Rawlsian social planner,
prioritizing the welfare of the worst-off. With ¢ = 1, corresponding to equal political power among all groups,
the equilibrium mirrors the utilitarian social planner’s solution. Intermediate values of ¢ represent a weighted
utilitarian welfare maximization with varying weights among different groups.

We discuss in the following the impact of political power and wealth inequality on the equilibrium
platform, first considering cases where both income groups contribute voluntarily to the third tier. We then
analyze in section 3.3 scenarios where low earners rely solely on public pensions, and introduce longevity

inequality in section 4.

3.1 Political Equilibrium with Positive Contribution Rates

Following Proposition 1, when both type of agents optimally use voluntary contributions to smooth con-
sumption between periods, the equilibrium political platform, i.e. the redistributive power of the public

pension, is then determined by:

TN

max W (V) = Z ¢'n Vi (™) (10)

where V;(1vN) = Ui(ci(1,v),d;(7,v)) with ¢;(-) and d;(-) defined in (6) and (7). Given that 7 x v must lie
between 0 and 1 and as we assume that agents cannot borrow against their future pension (i.e. 7 < 7), the
equilibrium platform is the solution of (10) when political power of high earners is neither too high (which
would result in a non-redistributive public pension) nor too low (leading to a fully redistributive pension

that suffices to smooth low earners’ consumption).

Lemma 2. The equilibrium redistributive power of pension is the interior solution of program (10) when

5This implies that the political equilibrium results in Pareto optimality of the chosen platform.



P<P< ¢ (defined in Appendiz A.3.1). When ¢ < ¢, v* =1 and 7" =7. Conversely, when ¢ < ¢, TV =0.

Proof. See Appendix A.3.1 O

The interior solution is given by:

.11 =0)— (1 —9)d¢”
(v —9)(0¢7 +1—9)

TV

and,

Theorem 1. When all agents optimally choose a positive contribution rate, the interior equilibrium redis-
tributive power: (i) decreases with with the political power of high earners (OTv*/0¢ < 0) and (i) increases

with ex-ante income inequality (OTv* /0y > 0).
Proof. See Appendix A.3.2 O

Higher political power of high earners intuitively reduces the redistributive power of the pension, as
high earners tend to lose from the first-tier’s redistribution. Conversely, income inequality increases the
potential welfare gains from redistribution due to the concavity of utility functions. As a result, income
inequality tends to increase the redistributive power of the equilibrium public pension scheme, meaning a
greater share of income is redistributed through the first tier. As we detail in the Appendix (see section B.3),
this negative relationship between income inequality and the redistributive power of pensions is confirmed
by data for OECD countries (see Figure 5). We size more precisely this effect in the French case in the next
section before discussing in section 3.3 settings where low earners cannot contribute to third tier. In such
cases, inequality-implied redistribution entails a negative effect on the pension-size upper bound, through
the substitution effect highlighted in Lemma 1. Income inequality then increases the degree of redistribution

of pension (v) but decreases pension size (7).

3.2 Simulations on French Data

To quantify the impact of income inequality on the degree of redistribution of public pensions, we use data
from the World Inequality Database for France in 2022. We define high earners as the top quintile of the
post-tax income distribution. According to the latest OECD ”Pensions at a Glance” report ( , ),
we assume a yearly return rate of 1.25% for both pensions and contributions, with a defined contribution
conversion ratio of 0.9 and a capitalization period of 43 years. Considering a life expectancy at retirement
of approximately 25 years, we estimate that the retirement period is nearly 60% of the working period.
Given these assumptions, the French pension system is projected to redistribute about 1.31% of the overall

income (v = 1.31%) by 2065 (see section B.1 in the Appendix for details on the estimation of pension

10



characteristics). Assuming perfect foresight in the form of financial discounting, this aligns with our equilib-
rium redistributive power of public pensions (in equation (11)) provided ¢° = 2.67.° Data on high earners’
political power (¢) and inter-temporal elasticity of substitution (o = 1/u) being missing, we rely on this es-
timation to run our calibration exercise. Table 1 summarizes the key calibration parameters and the derived

values for our model:

Table 1: Parameter calibration - French Simulation

Parameter Value Source

Share of high-income agents 0.2 High earners as top quintile of the income distribution
0.4027 World Inequality Database Post-Tax Income Distribution
2.6024 2023 OECD ”Pensions at a Glance” Report

0.3843 Financial discounting (1/R)

0.5842 2023 OECD ”Pensions at a Glance” Report

Share of income earned by high-income
Gross rate of return on pension

Discounting factor

€ ™ W =R >

Lenght of the retirement period
Redistributive power of public pension  7v  1.3107%  Own estimations, see Appendix B.1 for details
High earner political power and IES o3 2.6672 Calibrated value to replicate French pension data

To understand the effects of varying income inequality, we simulate different values of income inequality
(parameter 7). Table 2 illustrates the impact of changes in income inequality on the redistributive power of

the pension scheme:

Table 2: The Impact of Changes in Income Inequality on Equilbrium Redistributive Power

Ay (%) Newrv Aty (%)

0.002 0.5% 2.28%  0.0097 74%
0.004 1% 3.23%  0.0192 147%

0.006 1.5% 4.16%  0.0285 218%
Source: Own computations with data from the WID Database and the OECD’s Pensions at a Glance 2023 report.

Lecture note: Table 2 shows the impact of an increase (of 0.5%, 1% and 1.5%) in income inequality on the equilibrium
redistribution power of public pension (that is the share of income redistributed through the first tier) calibrated on French

data.

Our calibration exercise indicates that income inequality has a substantial impact on the redistributive
power of the pension scheme. For example, a 1% increase in income inequality more than double the
redistributive power, as reflected in the share of income redistributed through the first tier. Figure 2 depicts

this effect on the (7, ) map.

6Details on the estimation of ¢° can be found in Appendix A.4.
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Figure 2: Effect of income inequality on the equilibrium redistributive power - French Simulation
to 3.23%, consistently with Theorem 1.

Source: Own Simulations with data from WID Database, and OECD’s Pensions at a Glance 2023 report.

Lecture note: Figure 2 plots the effect of a 1% increase in income inequality (orange curves) from the calibrated characteristics
on current French public pension system (black curves). It shows an increase in the redistributive power of pension, from 1.31%

This figure shows in black the set of pension size (7) and degree of redistribution (v) compatible with
our estimated equilibrium redistributive power for France; and how it would evolve after a 1% increase in

income inequality. This analysis highlights the positive effect on redistributive power (7v) but does not

provide details on changes in pension size and degree of redistribution. We study further these effects in

which is plotted with dashed lines in Figure 2.

the next section by focusing on the equilibrium in which low earners do not contribute to the third tier of
the pension scheme. This will notably entail studying the pension size upper-bound (defined in Remark 1),

3.3 Political Equilibrium with Hand-to-Mouth Agents

In this section, we focus on cases where low earners are constrained not to contribute to the third tier of

pensions, that is a setting in which ar = 0. This case seems empirically relevant as, in developed countries,
lower income deciles typically have zero savings rates (

people who do not contribute to voluntary pension plans, i.e., long-term savings, is even larger (see the
OECD report ”Pension Market in Focus 2022”

)

)
reasons.

). The proportion of

).” In this context, we focus on the equilibrium

"There are various reasons why people might not contribute to the third tier of pensions, such as myopia, low income, or
reliance on other sources of retirement income. Here, we focus on the equilibria where it occurs, without delving into the specific
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where low earners consume all their post-tax income (that is, are "hand-to-mouth”) during the first period.®

Given that consumption levels depend solely on the redistributive power of public pensions, this setting
corresponds to equilibrium selection in terms of 7 and v. Put another way, there always exists a pension
scheme solving problem (10) compatible with low earners not contributing to the third-tier (a} = 0). This
occurs when pension size equals the pension-size upper bound, as defined in Remark 1 (7* = 7). From a
political economy perspective, this means that both candidates offer pension parameters consistent with low
earners not contributing to the third tier. This equilibrium is represented in Figure 2 at the intersection of

redistributive power and the pension-size upper-bound curves.

Corollary 1. When low earners are hand-to-mouth in the first period (a} = 0), the equilibrium is char-
acterized by the intersection of the redistributive power defined by equation (11) and the pension-size upper
bound defined in Remark 1. At this equilibrium: (i) the degree of redistribution increases with ex-ante income

inequality (Ov* /0y > 0), and (i) pension size decreases with ex-ante income inequality (OT* /0y < 0).
Proof. See Appendix A.5 O

As noted earlier, income inequality amplifies the potential gains of redistribution, increasing the equilib-
rium redistributive power of pensions while reducing the pension-size upper bound through the substitution
effect for low earners. These effects lead to a smaller equilibrium pension size and a higher degree of redis-
tribution. The resulting negative (for pension size) and positive (for degree of redistribution) relationships
with inequality are in line with evidences from OECD countries studied in Appendix B.3 (see, in particular,
Figures 6, and 7 therein).

These results rely on how redistribution affects the well-being of both groups, and particularly on the
relative loss from redistribution for high earners. Now, as detailed in the introduction, public pension
schemes not only entail within-cohort redistribution but also inter-temporal redistribution. In this context,
differences in longevity also drive the effect of pension redistribution on well-being and thus impact the
characteristics of democratically chosen pension schemes. In the following section, we examine the effect
of lifespan inequality on equilibrium pension size and degree of redistribution, highlighting a resource-time

trade-off in how redistribution influences income group preferences.

4 Lifespan Inequality

While average lifespan has increased over the past century ( , ), this increase has not been
uniform across income levels. ( ) notably point out that lifespan inequality has
risen among individuals over the age of 65, potentially affecting the sustainability of health and pension

systems. This section examines the impact of lifespan inequality on political support for redistributive

8 ( ) and ( ) found that around 24% of European and 35% of US households are liquidity
constrained.
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pensions. We assume that individuals from different income groups experience varying lengths of retirement

periods, with wealthier individuals generally living longer: v < vg.°

4.1 Public Budget Balance

Public pension budgets are impacted by lifespan inequality, as it alters the period during which pension
benefits are received across income groups. When high earners live longer, they receive a longevity premium,
drawing benefits for a longer period than the average individual. Public pensions need to adjust for this to
maintain sustainability, which can be achieved by ensuring actuarial fairness across the pension tiers. This
comes to adjusting the real return on each tier to reflect the average lifespan of recipients. The mandatory-
first tier, common to all agents, then earns a return R/1), where ¢ = d¢g + (1 — §)1y, is the average lifespan
in the population; whereas the income-specific second tier earns a return based on the specific lifespan of
each group R/v;. Note that to ensure a balanced budget, the (actuarially fair) return for high earners in
the second tier is lower than the return on the first tier (R/¢y < R/v¥ < R/r). Through differences in
returns, high earners now benefits from the first-tier. As shown in equation (12), this adjustment allows

public pensions to achieve sustainability despite unequal lifespans:

First Tier Payments High Earners Second Tier Low Earners’ Second Tier
Fiscal Revenue
~ R _ R R
Rty = ETVy(&/)H + (1 =0YL)+ w—HT(l — )0y + ET(l —v)(1=8)Yryr (12)

As highlighted in the previous sections, low earners are direct beneficiaries of a tier pension scheme without
lifespan inequality. However, the return of the redistributive first tier favors those with longer lifespans. When
longer lifespans are positively correlated with higher income, this creates a dynamic inefficiency motive for
high earners to support pensions. Ultimately, whether an individual benefits from the redistributive tier
depends on their position in the income and lifespan distributions, leading to what we call the ”resource-
time trade-off”.

Since winners and losers from the redistributive part of pensions now depend on both income and lifespan
inequalities, we measure lifespan inequality similarly to income inequality, using 6 = dt5 /2. This measure,
with 6 € (4, 1), indicates the share of total retirement time held by high earners. Based on studies by the
United Nations ( , ) and our comparison between Ginis of disposable income and lifespan (see
Table 6 in Appendix B.2), we focus in the following on situations where income inequality exceeds lifespan

inequality, v > 6.

9For more evidence on differences in longevity across income groups, see ( ) or
( ). These longevity disparities may be due to factors such as working conditions or greater health investments by high
earners.
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4.2 Optimal Voluntary Contributions with Lifespan Inequality

We now examine how lifespan inequality impacts the characteristics of public pensions chosen democratically,

assuming a balanced budget. In this case, the consumption levels are given by:

cilra) =1 -7 —a)y (13)
7 v) = e | FEE 1 S (1

The impact of lifespan inequality on optimal voluntary contributions to the third-tier can be summarized as

follows:

Lemma 3. If income inequality is larger than lifespan inequality (v > 0), the effects presented in Lemma 1
persists. Additionally, lifespan inequality (i) worsens the crowding-out effect of pension size on high earners’
contribution rates (0%a%; /0100 < 0), and (ii) reduces the compensation effect of pension degree of redistri-

bution on high earners’ contribution rates (0%a’;/0vd0 < 0).

Proof. See Appendix A.6 O

Although high earners’ contributions still exhibit a crowding-out effect from pension size (daj; /0T < 0)
and a compensation effect from pension’s degree of redistribution (da%; /0v > 0), lifespan inequality intensifies
the former and reduces the latter. Because high earners have a longer expected lifespan, they suffer less
from the first tier’s redistribution, which increases the crowding-out effect by making the mandatory tiers a
better substitute for their contributions. Similarly, lifespan inequality reduces the perceived tax component
of the pension for high earners, thereby diminishing the compensation effect.

In the following section, we explore how these mechanisms impact the voting behavior of high earners

and, consequently, how lifespan inequality influences public pension characteristics.

4.3 Political Equilibrium with Lifespan Inequality

To examine the impact of lifespan inequality on public pension characteristics, we follow the same reasoning
as above. Consider first cases where all agents contribute voluntarily to the third tier. With the above optimal
contribution, consumption and utility levels still depend on public pension characteristics only through its

redistributive power. Specifically, the utility functions for low and high earners are:

(=471 -0) (1—y+710(y—0) "
Vi(r,v) = (1=06)(1—p) ( 16+ 7(1—0) y) (15)
(G4 (y—rv(y—0) "
Vu(r,v) = 0(1—p) ( 5+10 y) (16)

As long as income inequality is larger than lifespan inequality (v > ), the redistributive power of pensions

(Tv) increases the utility of low earners at the expense of high earners. However, lifespan inequality decreases
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low earners’ gains from redistribution, reducing the equilibrium redistributive power. This result again aligns

with data for OECD countries, as analyzed in Appendix B.4 (see in particular Figure 8).

Theorem 2. In the presence of unequal lifespans (with v > 6), the equilibrium redistribution power of

pensions, when interior, increases with income inequality and decreases with lifespan inequality (OTV* /00 <

0 < 01V /07).

Proof. See Appendix A.8 O

To disentangle the effects of inequality on pension size and degree of redistribution, we focus on equilibria
where low earners are hand-to-mouth and do not contribute to the first tier. This occurs when the pension

size reaches its upper bound, denoted 7 when lifespans differ.

Remark 2. In the presence of unequal lifespans, the pension-size upper bound decreases with both income
inequality and lifespan inequality (O7' /v, 07/ /00 < 0). Additionally, while income inequality exacerbates
the effect of the degree of redistribution on the upper bound, lifespan inequality mitigates it (07 /Ovdy <
0 < 827 /0vde).

Proof. See Appendix A.7 O

Lifespan inequality tightens the pension-size upper bound, discouraging low earners from allocating re-
sources for the future. This occurs for two main reasons: first, an increase in lifespan inequality shortens
the relative retirement period for low earners, reducing their motivation to contribute; and second, actuarial
neutrality means that shorter retirement periods lead to higher returns from the second tier relative to the
third, further crowding out contributions.

As stated in Corollary 1, the equilibrium at which low earners do not contribute is given by the in-
tersection of the redistributive power curve and the pension-size upper bound. Given Theorem 2, in the
presence of lifespan inequality, income inequality increases the redistributive power of pensions while tight-
ening the pension-size upper bound. These effects go in the same direction, income inequality still reduce
the equilibrium pension size and increases the degree of redistribution.

On the contrary, the effects of lifespan inequality on the redistributive power curve and the pension-size
upper bound generate conflicting pressures on equilibrium pension characteristics. The reduction of the
redistributive power creates a downward pressure on redistribution and an upward pressure on pension size.
However, a tighter pension-size upper bound decreases pension size while increasing redistribution. We prove
that, ultimately, the redistributive power effect dominates, leading to overall opposite effects between income

and longevity inequality on pension characteristics.

Corollary 2. Income and lifespan inequality have opposite effects on pension characteristics in equilibrium

where low earners are hand-to-mouth. Lifespan inequality decreases the equilibrium degree of redistribution
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and increases pension size; income inequality has the opposite effect, increasing the equilibrium degree of

redistribution and reducing pension size. (Ov*/00 < 0 < Ov*[0y; OT* /0y <0 < I7*/90).
Proof. See Appendix A.9 O

These opposing effects constitute what we call the ”resource-time trade-off” of pensions. Income inequal-
ity drives smaller pension systems with larger redistributive first tiers, while lifespan inequality leads to
larger pensions with closer links between benefits and mandatory contributions. These results mostly align
with OECD data (see Figures 8, and 9 in Appendix B.4). However, lifespan inequality and pension size show
an inverse correlation with the predicted one (see Figure 10), which might be due to the observed correlation

between income and lifespan inequality. We analyze this correlation further in Section 5.

4.4 Lifespan Inequality in French Pension Simulations

Before considering correlated lifespan and income inequalities, we size the effects found in the previous
section with data on different lifespans from France. We keep the same parameters as in Section 3.2 and
compute lifespan inequality using data from the French National Institute of Statistics and Economic Studies
(INSEE). We estimate the share of overall life expectancy captured by high earners by comparing the life
expectancy at age 65 of white-collar workers to that of the entire population. We find that high earners
capture nearly 23% of overall life expectancy when retired, indicating that high earners have a retirement
period length about 17.5% longer than low earners. Table 3 summarizes the parameter values with lifespan

inequality and the estimated ¢ required to replicate French pension characteristics with lifespan inequality:

Table 3: Parameter calibration with lifespan inequality - French Simulation

Parameter Value Source
Share of high-income agents 0 0.2 High earners considered as top quintile of the income distribution
Share of income earned by high earners ¥ 0.4027 World Inequality Database Post-Tax Income Distribution
Gross rate of return on pension R 2.6024 2023 OECD ”Pensions at a Glance” Report
Discounting factor B8 0.3843 Financial discounting (1/R)
Lenght of the retirement period P 0.5842 2023 OECD ”Pensions at a Glance” Report
Share of life expectancy enjoyed 0 0.2271 INSEE, Echantillon Démographique Permanent et état civil 2009-2013.
by high earners Using white-collar (cadres) as a proxy for high earners.

Redistributive power of public pension 7v  1.3107%  Own estimations, see Appendix B.1 for details
High earner political power and IES okd 2.5902 Calibrated value to replicate French pension data

Introducing lifespan inequality reduces the estimated ¢ that replicates French pension data due to
the resource-time trade-off. Since lifespan inequality decreases the equilibrium redistributive power (as
established in Theorem 1), this adjustment requires less political power of high earners to match French
pension data. Next, we simulate increases in income and lifespan inequality by raising v and 6 by one

percent (indicating that high earners’ share of income and lifespan during the working period increases by
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one percent). The simulation predicts that a one percent increase in + raises the share of income redistributed
through the pension system by 2.2 percentage points (Arv = 0.022, consistent with the results in Section
3.2). However, a one percent increase of 6 reduces the share of income redistributed through the pension
system by 0.3 percentage points (A7v = —0.003). This suggests that the effect of income inequality is more

significant than the effect of lifespan inequality. The graphical representation is shown in Figure 3.
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Figure 3: Impact of inequalities on the equilibrium redistributive power with lifespan inequality

Source: Own Simulations with data from WID Database, OECD’s Pensions at a Glance 2023 report, and INSEE.

Lecture note: Figure 3 plots the effect of a 1% increase in income inequality (orange curves) and in lifespan inequality (blue
curves) from the calibrated characteristics on current French public pension system (black curves). It shows an increase in the
redistributive power of pension (measured as the product of equilibrium degree of redistribution and pension size) following an
increase in income inequality, and a decrease in the redistributive power of pension following an increase in lifespan inequality
consistently with Theorme 2.

Regarding the scenario where low earners are hand-to-mouth, Figure 4 indicates that most of the effects
come from changes in the degree of redistribution of public pensions, with relatively minor changes in pension
size. This observation could explain the negative correlation between lifespan inequality and pension size

observed in data, especially if income and lifespan inequalities are not independent.
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Figure 4: Impact of inequalities on the equilibrium parameters with H-2-M and lifespan inequality
Source: Own Simulations with data from WID Database, OECD’s Pensions at a Glance 2023 report, and INSEE.
Lecture note: Figure 4 plots the effect of a 1% increase in income inequality (orange curves) and in lifespan inequality (blue
curves) from the calibrated characteristics on current French public pension system (black curves), when low earners are
hand-to-mouths and cannot voluntarily contribute to the third tier. It shows (i) an increase in the degree of redistribution and

a decrease in pension size following an increase in income inequality; and (ii) a decrease in the degree of redistribution and an
increase in pension size following an increase in lifespan inequality consistently with Corollary 2.

5 When Income Inequality and Lifespan Inequality are Correlated

Until now, we have considered income and lifespan inequality as independent phenomena. However, there is
a positive correlation between income and lifespan. For example, ( ) highlights the direct
link between income and life expectancy in the U.S., while ( , , ) demonstrate
the effect of income-dependent mortality rates on poverty measures. Regarding inequality more specifically,
( ) provides evidence of a positive association across countries between the Gini index of income
and indices of lifespan inequality (such as Gini and Atkinson indices). This study finds that, controlling
for life expectancy at birth, income inequality explains between 73% and 89% of the variation in lifespan
inequality. Our analysis confirms this positive correlation for OECD countries (see Figure 11 in Appendix
B.5).
In this section, we explore the impact of lifespan inequality on pension characteristics when it is also
correlated with income inequality. Our aim is to understand whether such a correlation can explain the neg-
ative relationship observed in data between lifespan inequality and pension size (Figure 10), contrary to our

initial predictions; while maintaining a negative relationship between lifespan inequality and redistribution
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(redistributive power and degree of redistribution) consistent with our initial prediction and data (Figures 8
and 9). When lifespan inequality and income inequality are correlated, we can express « as a function of 6,

and the overall impact of lifespan inequality on the equilibrium pension size writes:

dr* or* or* @

a9 — 90 ' oy 00

(17)

Since income and lifespan inequalities have opposite effects on pension characteristics, a positive corre-
lation creates an ambiguous effect on political support for tiered pension schemes. Reorganizing Equation

i —, we more precisely find

90~

(17), and defining the lifespan inequality elasticity of income inequality as e =

that:

Proposition 2. When the correlation between lifespan inequality and income inequality is large, that is
when € > g, lifespan inequality decreases pension size. Moreover, there exist a threshold of the elasticity
(e < € < &) for which lifespan inequality decreases pension size but still decreases the degree of redistribution
and redistributive power (consistent with Figures 8, 9, and 10). The lower bound on elasticity increases with
the political power of high earners, the discount rate and the rate of return when inter-temporal elasticity of

substitution is high enough (0g/0¢,0e/08 > 0 and dg/OR >0 if o > 1).

Proof. See Appendix A.10 O

In other words, the strength of the correlation needed to change the relationship between lifespan inequal-
ity and the degree of redistribution is higher than that needed to change the relationship between lifespan
inequality and pension size. The observation of Figures 8, 9, and 10 is thus consistent with our model for
intermediate levels of the elasticity of lifespan-income inequality.

Larger political power of high earners increases the overall effect of lifespan inequality on pension charac-
teristics. Lifespan inequality increases pension size while decreasing the share of income being redistributed
through the first tier. However, when lifespan inequality is correlated with income inequality, both effects
are dampened. Additionally, with larger political power among high earners, any increase in lifespan in-
equality leads to a larger decrease in redistribution, because high earners have less incentive to support a
redistributive pension system.

A higher discount factor suggests that agents place greater value on future benefits, indicating a more
forward-looking perspective. When low earners are constrained this means that they will push for larger
pensions given the lifespan-income inequality correlation. Likewise, a larger inter-temporal elasticity of sub-
stitution means that agents are more willing to shift consumption between periods. Therefore, a higher rate of

return or a larger discount factor can exacerbate the impact of lifespan inequality on pension characteristics.
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5.1 French Pension Simulation with Income-Lifespan Elasticity

To size the effects discussed earlier, we simulate the impact of income-lifespan inequality elasticity using
French data. Based on the parameters from Table 3, we find that ¢ = 0.074 and that the level of elasticity at
which the relationship between lifespan inequality and the degree of redistribution change sign: £ = 0.146.
Table 4 more generally summarizes the impact of a one percent increase in the share of lifespan captured by
high earners at different levels of the lifespan-income elasticity.

Table 4: Impact of a 1% increase in lifespan inequality on the equilibrium pension
characteristics for different values of ¢

€ 0 € 0.1 5 0.3
AT* 0.23% - -0.11% -0.23% -0.74%
Av* -25.9%  -12.68% -8.14% - 27.5%
Arv* || -25.95% -12.98%  -84% -0.05% 26.72%

Source: Own Simulations with data from the WID Database, the OECD’s Pensions at a Glance 2023 report, and INSEE.
Lecture note: Table 4 shows the impact of a 1% increase in lifespan inequality on the equilibrium characteristics of public

pension calibrated on French data, for various levels of the lifespan inequality elasticity of income inequality.

As income and lifespan inequalities have opposite effects on the share of income redistributed through
the system, a larger correlation (measured by €) reduces the impact of an increase in lifespan inequality. If
the elasticity is equal to the lower bound (¢ = g), then lifespan inequality has no effect on the equilibrium
pension size, and it reduces the redistributive power. If the elasticity is equal to the upperbound (e = &),
then lifespan has no effect on the degree of redistribution and it reduces pension size. The third column in
table 4 (¢ = 0.1) corresponds to a case where the elasticity (that is the correlation between income inequality
and lifespan inequality) can explain the observed relationships between lifespan inequality, pension size and

redistribution in OECD countries (see Figures 8, 9, and 10 in Appendix B.4).

6 Conclusion

We present a simple framework to explain the heterogeneity in pension characteristics across countries,
yielding results consistent with correlations observed in OECD countries. When individuals with perfect
foresight can contribute to the third tier of pensions, they do so by considering only the share of income
redistributed through the first tier, that we define as the redistributive power of the pension. Candidates for
political office anticipate this behavior and choose a tiered pension scheme that maximizes their probability
of winning office. Ex-ante income inequality increases the potential gains of the first tier for low earners,
thus increasing the redistributive power of pensions chosen by the candidates.

In settings where low earners are hand-to-mouth and can not supplement public pensions with private
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contributions, we find that higher income inequality slightly reduces pension size while increasing the share of
income redistributed through the first tier. This adjustment prompts high earners to increase their voluntary
contributions, responding to the rise in redistribution through a compensation effect. Our simulations for
the French case suggest that a one percent increase in the share of income captured by high earners leads to
a 1.9 percentile point increase in the share of income redistributed through the pension system.

When we introduce lifespan inequality and ensure public pension budget balance, the longevity premium
for high earners allows them to benefit from the redistributive first tier of pensions. However, when income is
more concentrated than lifespan, the net benefit from pension redistribution is still captured by low earners.
An increase in lifespan inequality has the opposite effect on the political support for tiered pensions—it
reduces the share of the first tier while slightly increasing overall pension size. Our French simulations
predict that a one percent increase in the share of lifespan captured by high earners reduces the share of
income redistributed through the system by 0.34 percentile points.

When income inequality correlates with lifespan inequality, the effects on pension characteristics are
dampened. This interdependence reduces the individual effect of both inequalities on pension characteristics.
Our model helps explain why more unequal countries tend to have smaller pension systems with higher
redistribution through their first tier. The opposing effect of lifespan inequality represents the resource-time
trade-off of pensions. Future increases in lifespan inequality — either through a higher pass-through of income
inequality or through independent changes — should further reduce the redistributive first tier and increase
the income-related second tier.

Most of the mechanisms presented in the paper should be robust to the specification of more than two
income groups and to differences in returns on public and private pensions. The first generalization would
entail more technicalities regarding the probabilistic voting equilibrium and a more complex relationship
between income inequality and lifespan inequality. Differences in returns on public and private pensions
would create an arbitrage between the second and third tiers but would not alter the forces at play in
the political equilibrium. Generalizations to overlapping generations (OLG) or the inclusion of other intra-
period redistribution mechanisms would require further investigation. In particular, including voting in an
OLG setting generally entails assuming commitment to policy variables (so that the youth anticipates the
chosen policy would persist when they are old), which does not appear satisfactory in our setting. Moreover,
allowing redistribution through non-pension-related policies would modify individual preferences and is also

likely to impact longevity in our model. These investigations are left for future research.
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A Theoretical Proofs

A.1 Contribution Rates and Consumption

With a CIES utility function, the first order conditions of problem (5) can be summarized as:

(ﬁR)UCi = dz (18)

leading to voluntary contributions:

. _n__, mv(y—9) . _.n_ _ tv(y—=9)
i) = i+n (L+n)y and ai(r.v) = Tty (T+nd—7) (19)
where n = 87 R°~14); and corresponding consumption levels:
en(rv) = 0= &”jfvn)_a‘s))y di(r,v) = (BR) crr(m,v) (20)
eury) = L= 41 (r,) = (BR) ex (. v) (21)

Consumption of low earners increases with the redistributive power of pensions (7v), high earners’ decreases.

By construction, v > §, then the effect of pension characteristics on contribution rates:

da} v(y —9) Oajy v(y —9)
=—1————————<0 and =—14+4—-=<0 22
or T+ o) or (+n 22
with day < Oaiy < 0if v # 0. Moreover:
or or
Oa’ T(y —9) day;  T(y—9)
=——F——<0 and —/=-——"7->0. 23
v~ W) v~ Wi %)
Regarding the effect of income inequality:
0?a} (1-0) 9?a%; ov
= — <0 d = >0 24
oroy ~ @2 0 M Groy T T 2
0?a} (1-=0)T 0?a%; oT
= - >0 d = >0 25
oy (1+n)(1—v)? W oy T W @)

A.2 Pension-Size Upper Bound

The condition that guarantees aj > 0 is:
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n Tv(y —6) n(1—7) _

A A (e (e B e A )
s Tv(y=9) . m =7
W T Wran 20e S0ty -—v-0 ¥ 27

As 71 < Ty, the upper bound of pension size guaranteeing positive contributions from both group is

7 =7r. Then:

a7 n(l -7 -9
= ) ot —oE ~° (28)
o7 _ (1 — &) 0 0)

o~ -+l - P
PT =0 {(1 =) +n)?—v*(y =9}

o~ [+ rra-0F 30
A.3 Political Equilibrium with Positive Contributions
When agents choose positive contributions ex-post utilities write:
(4 (QA—y+Tr(y—a))F\ "
vir) = (i) oy
_ (4 ((r=Tv(r =g\ "
Valr ) =) < (1+n)o > #2)

Now, as the inter-temporal elasticity of substitution is ¢ = 1/u, the first order conditions that solve

candidates’ problem in (10) is given by

Wi v, .
(M)i&w +(1- 5)% =0&cyg=9cL (33)

and using the optimal consumption levels in (20) and (21), the equilibrium redistributive power writes:

= 21 =8) — (1 =7)5¢7 (34)

(v = 0)(6¢7 +1-9)
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A.3.1 High Earners’ Political Power Boundaries

The maximum acheivable level of redistributive power 7v is reached at the frontier of contributions, 7 with

complete redistribution v = 1. The maximum redsitributive power writes:

TVmaz = & with 7= & and Ve =1
nl—v)+1-9 nl—y)+1-46
The conditions for 0 < 7v* < TVpqz are then:
1-6\7
* T — Y - i
TV >0@¢<¢(1—76 > (35)
1
. 7(1—5)+n5(1—v))"
TV <7'Vmw<:>q§>qbz< 36
o= armet—) (3)

with 1 < ¢ < ¢.

A.3.2 Equilibrium Redistributive Power - Properties

o 1 —0)0(g” ~ 1) when Tv* i.e. @7

oy 7(7_5)2(5¢”+(1—6))>0 h <1 (i.e. 7 >1) (37)
orv* B (1—06)d0¢° 1

96~ (=06 +(1-0) " (38)
orv* _ (1 _ 5)5¢)0ln¢ “0 (39)

do (v = 6)(6¢7 + (1 = 9))

A.4 Political Equilibrium - French Simulation

Given the real return used in the OECD pension model, and the funded conversion rate, the gross return of

the tier pension system and the corresponding discount factor given financial discounting write:
R = (0.90)(1.025)* = 2.6024 and § = 1/R = 0.3843
In order to estimate ¢, we reorganize Equation (34):
- (59 (255:55)

Replacing for the values of the parameters and the French pension characteristics we are able to find ¢°.

A.5 Political Equilibrium with Hand-to-Mouth Agents

When low earners cannot contribute (a;, = 0), their consumption profiles depend on the size and the

redistribution degree independently, which generates a trade-off between consumption in both periods. Low-
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earner’s consumption profiles then write:

(1-7)(1 -y RT(1—~y+v(y—9))y
=~ /0 VY and dp = 41
‘L 1-6 anc ar 1-0) (41)
and while ex-post utility of high earners (V) remains unchanged:
Ve = L (=D =) M By (R -yt =0))p) (42)
EAD 1—p 1-6 1—p (1=68)
The problem in (10) then turns into a two-variable maximization:
N _ i 1. (N N
max W = Z o' Vi(rN ) (43)
whose first orders conditions write:
Vi) Vi)
;md) e 0 and ;mqﬁ o 0 (44)

The maximum is reached when low earners perfectly smoothing consumption, that is when (8R)%cr, = dp,

with ar, = 0. Then:

« (=71 +1)0¢7 + (1L =0d)(n—~(1+mn))

)
T )6+ (1= 9)) 45)
o (1=7)0+n){y(A-96) - (1 —7)i¢7} (46)
(v = {1 =7)0(1 +n)p + (1 =) (n — (1 +n))}

Which correspond to the intersection of the equilibrium redistributive power curve with pension-size upper

bound curve. The properties of such equilibrium characteristics are:

o (1=0)(1+~(1+n) —n)

oy - +1-0) " (47)
ov*

oy >0 (48)

This last effect is straightforward from the effect of income inequality on both the redistributive power curve

and the pension-size upper bound

A.6 Contribution Rates and Consumption with Lifespan Inequality

The first order conditions of the problem described in (5), with CIES utility functions, again gives:

(BR)¢; = d; (49)
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That is, using (13) and (14):

o= 70 . Tv(y —0)8

N (6 +76)y

e A=) r(-0)1-9)
L_1—5+77(1—0) (1-=0471-0)(1—-7)
_ G- =0)y A=ty —0)y

CH = ana cy, =

5+ 1—6+7(1-90)

where 7 = 3R~ 14)

(50)
(51)

(52)

A.6.1 Effect of pension characteristics on contribution rates and consumption with Lifespan

Inequality

Assuming vy > 6:

&L"‘L B v(y—0)(1—-9) Oday 1 v(y—0)§

-1 - <0 and

or (1—85+7(1—-0))(1—7) or (0 + 70)y

* *
Oaj  Ouajy

with o o < 0 if v # 0. Moreover
Oaj T(y—=0)(1-9) dat;  T(y—0)
v (1—0+7(1—0)(1—7) M oy T G0y
2 % 1_— 1_— 2 %
Oay (1-96v(1-0) <0 and 0%ay  ovb

oroy — (1-d+n0(1-0)(1-7)

2 % _ _ ~ _ 2 % ~
9%aj, I=8)r(l—=50+n(1—7) <0 and O%ay - Sv(0+1)

o0  (1—-6+7(1-0))%(1—~) ato0 (6 +70)%y
0%a; (1-0)r(1-0) O%ay 076
oy~ =+t —ana—z 0 ™

0?a} 1=8)r1-=0+7n(1—7)

>0 and O ayy = —67-(5—“77)

w0~ (1—0+i(1—0))2(1—n) ol (0 +nh)2y

A.7 Pension-Size Upper Bound with Lifespan Inequality

The condition that guarantees a7, > 0 is:

=) wlh-e0-
7 1-64+7(1-6) 1-=0+71-0)1—-7~) —
(1= 7)(1-0)

T/

TS A a0 -0 -+ 10wy 0)
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With:

or' il —=v)(A =8)(y—90)

o A0+ A0 —oF " (61

o (1~ 8)(1 — )2

S (P U1 )1 W) iy v ooy A (62

o A1 = 8)(1— 7)2(1— )

90~ =5 r a0 -7+ (1= —oF - (63)
P79 0P((1 -+ 0)(1 1)~ (a0} _, 0
500 (00t a0 —0)(1—7) + L &v(y —OF
Pr 01—+ i1 -0)1 -+ 1O - 2=} _ )
R () [ W ooy

A.8 Equilibrium Redistributive Power Curve with Lifespan Inequality

When agents are able to use contributions to smooth consumption, ex-post utilities write:

(1-0+n(1-90)) ((1 —y+Tv(y - 9))§>1”
Vi(r,v) = — 66
W)= TG\ Tt 0) (%)
_ G+ (=T =07\ "
The first order condition (FOC) of candidates’ problem in (10) still writes:
oVy vy e
6¢787‘l/ +01- 5)% =0 = cg=9¢cL (68)
And using consumption levels in (52), the equilibrium redistributive power solves:
H(l—0)+1-68)—(1—7v)¢p° (R0 + 6
o= 2L =) +1-8) — (1 —9)¢7 (76 +9) (69)

(v =0){e7(m0 +0) + (1 - 0) +1 -6}
A.8.1 High Earners’ Political Power Boundaries with Lifespan Inequality

The maximum level of redistributive power is achieved when 7 = 7/ an v = 1:

il —7)
Nl=v)+1-9

TVmax

and the conditions for an interior solution 0 < 7v* < TV,,4. are:

b<d = (11777(1—772)—:-61—5)” _and (70)
(G =0) + 1= 5 {y(1—8) + (L -} 7
2 ‘( G0+ 8+ ) =01 —) ) (7
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A.8.2 Impact of Income and Lifespan Inequalities on the Equilibrium Redsitributive Power

of Pensions

e FEffect of Income Inequality on the Redistributive Power:

orv* @7 (iif + 0)(1 — 6) — 0(7i(1 — 6) + 1 — )

Oy (v=0)e7 (0 +0) + (1 —0) +1 -6}

>0 (72)

when

, 0 (H1—-0)+1-06)\7
¢>¢><(1_9 71 9) ) > 0 since v > 6 (73)

e Effect of Longevity Inequality on Redistributive Power:

Longevity inequality decreases the redistributive power. For the proof we use Corollary 1: the equi-
librium when low earners can not contribute ex ante is the intersection between the equilibrium re-
distributive power and the pension-size upper bound curves. When low earners can not contribute ex

ante, the equilibrium pension size writes:

e (=)0 +8) + (1= )1 = 0) —7(1 = §) -
(=167 (@0 +0) + (1 — ) + (1 - 9)}

and is increasing with lifespan inequality:

o (1= 8)il¢” ~ 1)

90 (1— {0+ 0)0° +7(1—0) +1-012

0 (75)

Now, by equation (63), the pension size upper bound curve shift left (in the (7, ) map) when lifespan

inequality increase. As both curves are decreasing, this can be consistent with (75) only if lifespan

inequality also shifts left the redistributive power curve, i.e. only if agg* < 0.

Thus, the effect of inequalities on the redistributive power curve always dominate the effect on the
pension-size upper-bound. This can be seen graphically in Figures 2 and 3, in which the impact of both
inequalities on the pension-size upper bound are negligible compared to the effect on the redistributive power

curve.

A.9 Political Equilibrium with Hand-to-Mouth Agents and Lifespan Inequality

From Corollary 1, the equilibrium with no low earners’ contributions lies at the intersection of the redis-
tributive power curve with the pension-size upper bound. The equilibrium pension size is given by (74) and
its properties are studied on the previous subsection. Regarding the equilibrium degree of redistribution, it

writes in this case:
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S A= —0) +1-8) — (1 -9)¢7 (70 +9)} (76)
(v = O{(L =) (170 + 6) + (L = 7)7(1 = ) —y(1 = 0)}

It then increases with income inequality and decreases with lifespan inequality: 2%~ < 0 < 2% (consistently
with the above observation that the impact of inequalities on the redistributive power curve dominates their

impact on the pension-size upper bound).

A.10 When Income Inequality impacts Lifespan Inequality

As aT > 0 and 8T < 0, by equation (17): 47° < 0 if and only if:
00 — ot /oy (0 + ) +n(l—-0)+1-9
that is after defining ¢ = —g::iégg%: e > g. If the elasticity of lifespan-income inequality is large enough,

lifespan inequality decreases pension size.

Similarly, as 2%- < 0 and 8" >0: @0 > 0 if and only if £ > & with & = " /oy

T o]0 89"
And, as 8TV < 0 and 87” >0: 9" 5 0 if and only if £ > 7 with 6 = — 27 /911
do y T o0 0"

Now, using the pension size upper bound, we can rank these boundaries: ¢ < € < €. Indeed, by definition:

o =y -0)
T =T = e - + (L= (= 0) ™

and as proven in Section A.7: 97/dv, 07/06, 0T /0y < 0. Now, at ¢ = £, an increase of lifespan inequality
from 6y to 03 > 01 doesn’t impact v* (v*(01) = v*(02)). Therefore, as 07/00 < 0, at € = &:

T*(el) = ?(V*(el), 91) = 7(V*(92), 91) > ?(V*(Gg),eg) = T*(eg) (79)

Since 22- > 0 and BT < 0 this means that ¢ < £ (meaning that the level of elasticity at which the effect
of hfespan mequahty on pension size change size is lower than the level at which the effect on degree of

redistribution change sign). Similarly, by (79), at e = ¢ :

Tv*(01) = 77 (61)v" (61) = 77 (01)v*(02) > 7 (02)v™ (02) = Tv*(02) (80)

and, as aT” < 0 and BT” > 0: € < . This means that an equilibrium where lifespan inequality decreases
size, degree of redlstrlbutlon, and redistributive power of the pension system is possible. This happens
exactly when € < € < €, and it is in line with Figures 8, 9, and 10. We now focus on the properties of the

lower bound as it defines this scenario.
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O __oo"\1L— )20 +8) +1-8} _

9~ = ie — D2 (®1)
Jg o(@p?d+1-19)

25 = B0 —ite -1 >
O _ _(o=D%0+1-9) urysy (83)

OR — R(1-7)i(¢7 - 1)
B Pension Empirics

B.1 Estimation of Pension Characteristics

In this section, we analyze how our theoretical predictions align with correlations observed in OECD coun-
tries. We focus on the main mandatory pension scheme in each country, i.e., the system that covers the
largest share of pensioners, and examine how pension size and degree of redistribution correlate with income
and lifespan inequalities. We estimate these pension characteristics using replacement rates at different in-
come levels from the OECD Pensions at a Glance Reports (2015, 2017, 2019, 2021, and 2023). Replacement
rates (RR in the following) refer to the share of labor income that individuals receive as pensions, based
on full-career workers.'® We use these replacement rates to estimate the degree of redistribution and size
of pensions, following ( ); and consider replacement rates for men, when gender-specific
differences exist. We measure the redistribution degree as the part of pension benefits that is not income-
related, calculated as the actual coefficient of variation of replacement rates (normalized by the hypothetical

coefficient of variation of a fully redistributive pension, so that v = 1 in that case):

_ /var(RR) /\/var(RR/)
"TER RRS

(84)

and consider three level of replacement rates: half-average income, average income and one and a half average
income: RR = [RRy.5y5; RRy; RR1.55]. The vector of replacement rates under a fully redistributive pension
RR/ then becomes, with the replacement rate of average income as reference: RRY = [2RRy; RRy; (2/3) RRy).
Pension size is computed from the replacement rate for average-income individuals, as from equation (4) for

yi =7: RRy = Rr /¢!

_ . RRy _|d RRy
=9 Ry R g(1+:)lcl (85)

10Replacement rates are calculated assuming identical economic characteristics (e.g., yearly returns, inflation rate, and wage
growth) among countries, representing intrinsic differences in pension schemes.

1 To account for differences in contribution and retirement period length, we correct replacement rate by period length rather
than by support ratios as ( ).
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with |¢| and |d| respectively the length of the working and the retired period, ¢ the conversion factor of
pension (i.e. dead-weight loss from pension funds) and r the real return rate. We calibrate £ = 0.9 and

r = 1.25% based on the OECD pension model.

Table 5: Average Pension Size and Degree of Redistribution (2014-2022)

Country Size  Degree of Redistribution Country Size  Degree of Redistribution
Australia 0,064 0,890 Japan 0,072 0,401
Austria 0,159 0,001 Korea 0,075 0,595
Belgium 0,089 0,401 Latvia 0,074 0,087
Canada 0,081 0,506 Lithuania 0,036 0,629
Chile 0,068 0,235 Luxembourg 0,192 0,197
Colombia 0,165 0,304 Mexico 0,076 0,361
Costa Rica 0,146 0,041 Netherlands 0,134 0,073
Czechia 0,087 0,678 New Zealand 0,085 0,912
Denmark 0,110 0,563 Norway 0,088 0,423
Estonia 0,062 0,483 Poland 0,058 0,018
Finland 0,103 0,000 Portugal 0,135 0,034
France 0,126 0,109 Slovakia 0,093 0,191
Germany 0,078 0,041 Slovenia 0,097 0,299
Greece 0,141 0,243 Spain 0,160 0,039
Hungary 0,100 0,011 Sweden 0,114 0,163
Iceland 0,116 0,257 Switzerland 0,091 0,545
Ireland 0,057 0,999 Turkey 0,143 0,000
Israel 0,101 0,664 United Kingdom 0,060 0,820
Ttaly 0,129 0,000 United States 0,071 0,372

Source: OECD Pension at a Glance 2015, 2017, 2019, 2021, 2023

B.2 Inequality Measures

We measure income inequality using the OECD Gini index for disposable (adjusted) income and lifespan
inequality using the Gini index for men from Our World in Data.'? Table 6 presents the average of these
inequality measures for the period between 2012 and 2021, indicating that income dispersion is larger than

lifespan dispersion.

12The measure uses data from the Human Mortality Database and the methodology of ( ).
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Table 6: Average Income and Lifespan Inequality (2012-2021)

Country Gini of Income  Gini of Lifespan  Country Gini of Income  Gini of Lifespan
Australia 0,33 0,09 Japan 0,33 0,09
Austria 0,28 0,09 Korea 0,36 0,09
Belgium 0,26 0,09 Latvia 0,35 0,12
Canada 0,31 0,10 Lithuania 0,36 0,13
Chile 0,46 0,11 Luxembourg 0,31 0,09
Colombia N/A 0,13 Mexico 0,44 0,15
Costa Rica 0,48 0,11 Netherlands 0,30 0,09
Czechia 0,25 0,10 New Zealand 0,33 0,10
Denmark 0,26 0,09 Norway 0,26 0,08
Estonia 0,32 0,12 Poland 0,28 0,11
Finland 0,26 0,10 Portugal 0,33 0,10
France 0,30 0,10 Slovakia 0,24 0,11
Germany 0,29 0,10 Slovenia 0,25 0,09
Greece 0,33 0,10 Spain 0,34 0,09
Hungary 0,28 0,11 Sweden 0,28 0,08
Iceland 0,25 0,08 Switzerland 0,30 0,08
Ireland 0,30 0,09 Turkey 0,40 0,10
Israel 0,35 0,09 United Kingdom 0,36 0,10
Italy 0,33 0,09 United States 0,39 0,12

Source: Gini of after-tax income OECD, and Gini of lifespan of men from Our World in Data

Our theoretical model assumes away informality by presuming that all working-period income is taxable.
However, informality is prevalent in some countries in our sample. To address this, we exclude countries
with the highest levels of average Gini of disposable income, namely Chile, Colombia, Costa Rica, Mexico,

and Turkey, as informality should be reflected in these measures through income misreporting.

B.3 Income inequality and Pension Characteristics

Next, we analyze the effect of income inequality on pension characteristics. Figure 5 shows the correlation
between income inequality and the redistributive power of public pensions. Consistent with Theorem 1, this

figure reveals a positive relationship.
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Figure 5: Gini of Disposable Income vs Pension’s Redistributive Power (2015 - 2023)
Source: Own elaboration with data from Our World in Data, and OECD Pensions at a glance reports (2015, 2017, 2019, 2021,
2023). Excluding Chile, Colombia, Costa Rica, Mexico and Turkey

Our theoretical results are also confirmed when analyzing separately the effect on income inequality on

the degree of redistribution in Figure 6 and the size of pensions in Figure 7.
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Figure 6: Gini of disposable income vs pension’s degree of redistribution (2015 - 2023)
Source: Own elaboration with data from Our World in Data, and OECD Pensions at a glance reports (2015, 2017, 2019, 2021,
2023). Excluding Chile, Colombia, Costa Rica, Mexico and Turkey
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Figure 7: Gini of disposable income vs pension’s size (2015 - 2023)
Source: Own elaboration with data from Our World in Data, and OECD Pensions at a glance reports (2015, 2017, 2019, 2021,
2023). Excluding Chile, Colombia, Costa Rica, Mexico and Turkey

Consistent with Corollary 1, higher income inequality is associated with more redistributive but smaller

public pensions.

B.4 Lifespan inequality and Pension Characteristics

Regarding lifespan inequality, Figure 8 shows a negative correlation between lifespan inequality and the
redistributive power of pensions, aligning with our Theorem 2. However, Figures 9 and 10 indicate a negative
correlation between lifespan inequality and both pension degree of redistribution and pension size. This last
observation doesn’t align with Corollary 2, but it can be rationalized within our model’s framework if lifespan
inequality and income inequality are correlated (as discussed in Section 5). This positive relationship between

lifespan inequality and income inequality in the data is confirmed in Figure 11.
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Figure 8: Gini of men lifespan vs pension’s redistributive power (2015 - 2023)
Source: Own elaboration with data from Our World in Data, and OECD Pensions at a glance reports (2015, 2017, 2019, 2021,
2023). Excluding Chile, Colombia, Costa Rica, Mexico and Turkey
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Figure 9: Gini of men lifespan vs pension’s degree of redistribution (2015 - 2023)
Source: Own elaboration with data from Our World in Data, and OECD Pensions at a glance reports (2015, 2017, 2019, 2021,
2023). Excluding Chile, Colombia, Costa Rica, Mexico and Turkey
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Figure 10: Gini of men lifespan vs pension’s size (2015 - 2023)
Source: Own elaboration with data from Our World in Data, and OECD Pensions at a glance reports (2015, 2017, 2019, 2021,
2023). Excluding Chile, Colombia, Costa Rica, Mexico and Turkey.

B.5 Income and Lifespan Inequality
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Figure 11: Gini of Disposable Income vs Gini of Men Lifespan (2015 - 2023)

Source: Own elaboration with data from Our World in Data
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