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Abstract

Although labor informality prevents half of theworking age population in Latin America
from contributing to pensions, old-age protection expanded in the last decades thanks
to non-contributory social pensions. However, the low levels of coverage and benefits in
these programs, and the persistently high levels of informality, cast doubt on the future
ofold-ageprotection in the region. Thepurposeof thispaper is toassesswhetheruniver-
sality and sufficiency of pensions can be achieved through non-contributory schemes,
in countries with a large informal sector. For this, I build a theoretical dual-economy
model with a formal and an informal sector, two generations, three pension schemes,
and a three-fold social response to the old-age protection deficit: informal work by the
unprotected old, income sharing by their families, and social pensions by the govern-
ment. It is shown that with a demand-led formal sector the government can set targets
of sufficiency and universality through social pensions. This guarantees to the old the
right not to work and reduces the burden on their families.
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1 Introduction

The state of old-age protection in Latin America reflects very well the progress, challenges,
and dilemmas of social protection in developing countries. The region exhibits a relatively
good performance when compared with other developing regions in the world (ILO, 2017),
as three-quarters of the old-age population are covered by some formof pension (Arenas de
Mesa, 2019). However, there is still one quarter of the population uncovered, and the size of
benefits provided are quite low inmost countries (Rofman et al., 2015).

The strong expansion of pension coverage in the region is mainly due to the implemen-
tation of subsidized, non-contributory schemes of social pensions: money transfers to the
old-poor (Arenas de Mesa, 2019; Rofman et al., 2015). Although social pensions tend to be
considered poverty-alleviation programs, they have become an important component of
pension systems in Latin America, should these be broadly understood as mechanisms to
provide income security to the old, to maintain an aggregate level of income, and to guar-
antee the right to not work after a certain age.

Pension systems are thus divided into non-contributory social pensions and contribu-
tory schemes, the latter in turn exhibiting different combinations of public Pay-As-You-Go
and private Fully-Funded schemes. This is evidence of the infamous segmentation of so-
cial protection systems in the region—different schemes and programs aimed at different
groups of people with different rules and benefits (Barrientos, 2019; Levy & Cruces, 2021).

Another segmentation, in labormarkets and productive structure, is pervasive in the re-
gion: the existence of a large informal sector—a wide spectrum of precarious and unsta-
ble forms of work and production—alongside the formal one based on standard and reg-
ulated wage relations. Both types of segmentation—in social protection systems and the
formal/informal divide in labor markets—are closely intertwined, since informal workers
are not covered by contributory social protection schemes, so that non-contributory ones
are created to include them.

The analysis of such double segmentation has been tackledmainly from the neoclassical
approach, where there is a generalized idea that it is social protection segmentation which
drives informality: malfunctioning social protection systems reduce incentives to formal-
ization, while non-contributory schemes act as a subsidy to informality (Levy & Cruces,
2021). For these reasons, neoclassical authors tend to advocate for the restructuring of so-
cial protection through the reduction inbenefits, thefine-tuningof incentives, andagreater
role of private actors to guarantee efficiency and fiscal discipline; in the case of pensions,
this imply the shrinkage of public PAYG schemes to re-direct public resources to the deserv-
ing poor in small andmeans-tested non-contributory schemes.
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Nevertheless, the idea that informality is driven by ill-designed regulations can be crit-
icized from the structuralist approach (Ros, 2013; Taylor, 1983), which has shown that du-
alism is determined by the productive structure and the macroeconomic constraints im-
posed by the subordinate position of peripheral countries in international markets. Such a
different explanation of informality might lead to a different view of social protection poli-
cies in developing countries, but structuralist authors, mostly concerned with growth and
macrodynamics, have not analyzed extensively the issue. Hence, it is worth studying frag-
mented social protection systems from a structuralist perspective, leaving aside the neo-
classical ideasof informality as amatterofwrong incentives andfiscal disciplineas themain
criteria for social policy.

The purpose of this paper is thus to analyze, from a structuralist approach, the possibil-
ities and implications of extending old-age protection through social pensions in countries
with large informal sectors. I build a theoretical model where a segmented pension sys-
tem is introduced into a structuralist dual-economy framework, using also some insights
from the theory of social reproduction (Picchio, 1992), in which the domestic, economic,
and political orders share the responsibility to guarantee dignified standards of living to the
members of society. It aims to represent the situation of Latin American countries and con-
tribute to the analysis of pension systems in terms of their ability to grant effective income
protection to the elderly, and to shed light on the implications of different pension designs
in these countries.

The paper is organized as follows: the second section discusses the state of old-age pro-
tectionanddouble segmentation inLatinAmerican countries; the third section reviews and
discusses the theoretical insights in themodeling of dual economies; the fourth section in-
troduces the basic structure of the model; the fifth section presents the short-run solution
and explores its features; the sixth section analyzes the implications for pension policies;
and the seventh section concludes.

2 Old-ageprotectionanddouble segmentation inLatinAmer-
ican countries

Pension systems are a recurrent source of concern in Latin American countries, as they are
expected to cause enormous social, political and fiscal pressures in the next decades. Popu-
lation aging and financial sustainability are themain points to be addressed in discussions
on pensions,1 but there is another problem at the center of the unsatisfactory state of old-

1The ECLAC predicts that the share of population aged 65 or more will grow from 9% in 2020 to 19% in
2050 in the region (https://statistics.cepal.org/), though Latin American countries are highly heterogeneous
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age protection in the region: segmentation.
On the one hand, pension systems are split among several schemes and regimes which

are not alwayswell harmonized, each covering different groups and operating under differ-
ent rules. On the other hand, an important part of the population still has no access at all
to old-age income protection. The lack of access to pensions is directly related to the high
levels of labor informality, sinceworkerswith lowandunstable incomes are not able to con-
tribute to pension schemes during their working age, and hence have no right to a pension
at the retirement age.

This is the problemof double segmentation, which dates back to the creation of Bismar-
ckian social protection systems in the 20th century. Due to low administrative capacity and
low tax revenues, social protectionwas initially granted tourbanwagedworkersonly, and its
extension to the rest was trusted on the development process that were supposed to gradu-
ally move people into the urban formal sector (Kaplan & Levy, 2014). In themost advanced
countries benefits were gradually extended to other groups, leading to very large and com-
plex systems that became the target of pro-austerity reforms;most countries, however, kept
their systems very small and exclusionary (Mesa-Lago, 2020).

The economic crises and the influence of the Washington Consensus led to a wave of
structural reforms, starting with the privatization of pensions in Chile in 1981 under dicta-
torship. Other ten countries reformed their pensions later, during the 1990s and 2000s, but
there the democratic process allowed for the influence of different interest groups and the
inclusion of broader social demands (Arenas deMesa, 2019; Mesa-Lago, 2020).2 As a result,
pension systems in the region are highly varied, with different combinations of Pay-As-You-
Go (PAYG) and Fully-Funded (FF) schemes, and different degrees of state involvement.

Following Mesa-Lago (2020) and Arenas de Mesa (2019), the contributory side of pen-
sion systems in Latin America can be broadly classified in four groups: 1) a public PAYG
scheme of defined benefits (PAYG-DB) only; 2) a privately administered FF scheme of de-
fined contributions (FF-DC) only; 3)mixed systemswhere a predominantly PAYG scheme is
complemented by a FF one, and workers participate in both; and 4) parallel systems where
PAYG and FF schemes compete for workers’ contributions.3

regarding the stage of the demographic transition they are in (González et al., 2021).
2The countries thatmade structural pension reforms are Argentina (1994, with a re-reform in 2008), Bolivia

(1997,witha re-reform in2010), Chile (1981,witha re-reform in2008), Colombia (1994), CostaRica (2001),Do-
minican Republic (2003), El Salvador (1998), Mexico (1997), Panama (2008), Peru (1993) and Uruguay (1996).
Several parametric reforms have beenmade too in some of these and other countries.

3The purely public PAYG-DB system subsists in countries that never implemented structural reforms:
Brazil, Cuba, Ecuador, Guatemala, Haiti, Honduras, Nicaragua, Paraguay, and Venezuela. In Argentina, a
structural reform adopted themixed system in 1993, but it was later reversed, with the FF-DC pillar national-
ized and integrated into a unique PAYG-DB scheme. The purely private FF-DC systemwas pioneered by Chile
in 1981 and later adoptedbyBolivia,Mexico, El Salvador,DominicanRepublic. Chile re-reformed its system in
2008 to integrate components of solidarity in a PAYG fashion, with public funding and administration in part;
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There are other non-contributory pension schemes that were introduced or expanded
in several countries during the 2000s, as part of a bigger wave of growth in cash-transfers-
based social assistance (Abramo et al., 2019; Barrientos, 2019). These, also known as so-
cial pensions, were the main response to the problem of double segmentation. It became a
widespreadstrategy toextendold-ageprotection to those leftoutof thecontributory schemes,
since it “could reach many people, involve relatively limited budgets, and enjoy popular
support" (Arza, 2019, p. 25).4

As in the contributory case, there are several types of social pensions designs, but most
operate as cash transfers targeted to the old that do not qualify, or are not eligible, for a
contributory pension. The more used strategy is what Arza (2019) calls the means-tested
poverty relief model: targeted pension benefits of relatively low size and coverage, in coun-
tries where the contributory schemes are also small and the informal sector is relatively
large, “a pension coverage strategy that does not guarantee full coverage or adequate ben-
efits, but which has expanded access to cash benefits among older adults considerably in
some countries” (p. 36).5

Thanks to these strategies, Latin American countries have expanded old-age protection
in recent decades and exhibit rates of coverage that are relatively high when compared to
otherdevelopingcountries (ILO, 2017). Considering theactiveorcontributors’ rateof coverage—
the ratio of pension contributors to total active population—there was an increase from an
average of 34,8% in 2000 to 45,3% in 2017 (Arenas deMesa, 2019). Despite theprogress, con-
tributory regimes are quite small, sincemore than a half of the current working population
does not participate in a contributory scheme. The active rate of coverage is closely and
negatively correlated with the size of labor informality, while positively correlated with the
level of income and contribution density.6 This suggests that it is low incomes and working
instability what is preventing people from contributing to pensions in the region.

On the other hand, passive or recipients’ coverage—the share of population aged 65 or
Bolivia also re-reformed the systemnationalizing its administrationbut keeping theFF-DCdesign. CostaRica,
Panama and Uruguay havemixed systems, while only Colombia and Peru have parallel systems.

4According to Rofman et al. (2015), there were at least 14 countries that introduced reforms to create or
expand non-contributory pensions: Argentina (2003), Bolivia (2008), Brazil (2006), Chile (2008), Colombia
(2004), Costa Rica (2000), Ecuador (2006), El Salvador (2009), Mexico (2001), Panama (2009), Paraguay (2010),
Peru (2008), Uruguay (2005) and Trinidad and Tobago (2010).

5This strategy operates in Colombia, Ecuador, El Salvador, Guatemala, Paraguay and Peru. Other types of
social pensions are called by Arza (2019) the contributory plusmodel in Argentina, Brazil, Chile and Uruguay,
where social pensions, with relatively high levels of benefits and coverage, are used to reach “close-to-full cov-
erage” (p. 28) and complement already strong contributory schemes. There is also the universal minimal
model in Bolivia andMexico, where contributory schemes have low coverage and social pensions are granted
universally, although with relatively low benefits. Rofman et al. (2015) provide a complete and detailed analy-
sis of the experience of 14 Latin American countries with social pensions.

6Contributiondensity is the lengthof timeduringwhich contributions aremadeas apercentageof the total
length of working life.
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more that receives a pension—passed from an average of 51,5% to 76,2% between 2002 and
2017. Most of this improvement comes from non-contributory schemes, whose coverage
expanded from 3,8% to 22,7% in the same period, while contributory schemes passed from
48,1% to 55% (Arenas deMesa, 2019).

Regarding sufficiency, apart from the countries with the strongest social protection sys-
tems (Argentina, Brazil, Costa Rica, Chile and Urugay), the benefits granted by social pen-
sions in Latin America are very low: they are in general below the poverty line and represent
a small fraction of pensions in contributory systems, 30% at best (Rofman et al., 2015).

Therefore, although social pensions have contributed to the expansion of coverage, old-
age protection is still quite deficient inmost Latin American countries. This is linked to the
level of development and the size of the informal sector, since low and unstable incomes
prevent people from contributing during their working age and qualifying for a pension
when old.

The segmentation in labormarkets is aggravated by a segmentation in pension systems,
since social pensions tend tobe consideredmore like social assistanceprograms for poverty
alleviation, rather than integral parts of pension systems, and discussions on pension re-
forms are usually focused on the contributory side. Only themost advanced countries, like
Chile andUruguay, have integrated systems (Arenas deMesa, 2019), but even there it ismis-
leading to see social pensions as a residual segment for poverty alleviation: in Chile, for ex-
ample, the reform of 2008 expanded the role of the state to guarantee a minimum pension
through subsidies even to those in the contributory scheme, sincepensionsdeliveredby the
private FF-DB scheme tend to be very low.

This casts into question the relation between labormarkets, contributory schemes, and
subsidized schemes. Low rates of active coverage respond to high levels of informality, but
they can also be affected by the design of pension schemes, since it has been widely doc-
umented how the privatization turn failed to increase coverage despite reductions in in-
formality (Arenas de Mesa, 2019; Mesa-Lago, 2020). On the other hand, there is a strong
concern about the negative effects on formalization of non-contributory social protection
programs, which are considered subsidies to informality and drivers of segmentation (Levy
& Cruces, 2021; Melguizo et al., 2017). It is thus necessary to better understand the rela-
tion between labor markets and pension systems, comprising both contributory and non-
contributory schemes.
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3 Informality and pensions in economicmodels

Informality is an heterogeneous set of low-paid, unstable and insecure forms of work in
small-scaleand low-productivityactivities, usuallyorganizedandoperatedbyworkers them-
selves with low costs of entry and capital needs. It includes the activities of street vendors,
trash pickers, small family businesses, small scale commerce, domestic labor, unpaid labor,
some forms of self-employment, and some forms of waged work that are typically insecure
and unregulated. Although Latin American countries are highly heterogeneous in this re-
spect, on average a 53% of the labor force was informal in 2019 in the region (ILO, 2020).

Informality is generallyanalyzed inmulti-sector labormarketmodels (Fields, 2005, 2011),
where each sector exhibits differentworkingandproductive conditions; this framework can
also capture the double segmentation referred to above, by including differences in access
to social protection across sectors. To model the the existence and persistence of such dif-
ferences a theoretical explanation of informality is necessary, but since it overlaps with un-
derdevelopment, any such explanation is inescapably framed into a particular worldview
of the development process itself.7

In this respect, there are twomain approaches in economic theory. The neoclassical ap-
proach understands informality as the result of individual optimal choices, whereas for the
structuralist approach it has to do with the whole set of economic conditions and the pro-
ductive structure of an economy, which determine the availability of good jobs. This di-
chotomy is present in diverse strands of literature, but I prefer to put it here in terms of
neoclassical versus structuralist approaches, to stress the broader difference in worldviews
of the economy and the development process, and to frame it in the history of economic
thought.8

In the neoclassical approach the nature of informality is mainly regulatory or juridical.
It is defined as any “legal economic activity taking place below the radar of government”
(Oviedo et al., 2009, p. 3), or the “labor relations that occur outside the scope of regulation

7As put byOhnsorge and Yu (2021, p. 18), “informality is associatedwith poor economic outcomes.” Coun-
tries with large informal sectors tend to exhibit lower per capita incomes and productivity; higher rates of
poverty and inequality; lower levels of human capital and health outcomes; weaker states in terms of tax rev-
enues, expenditure, administrative capacity, and quality of institutions; lower financial development and bad
infrastructure; and weaker social protection systems.

8In the context of neoclassical multi-sector labor markets models the dichotomy is captured by the exis-
tence or not of labor market segmentation, which in this case means a rationing of good jobs so that compa-
rable workers earn different wages in different sectors; in turn, there is no segmentation when earnings are
equalized after controlling for the characteristics of workers, who self-select into formality or informality. On
the other hand, Perry et al. (2007) present the dichotomy in termsof exit versus exclusion: informality can arise
either when workers and firms choose to exit the formal sector, or when some of them are excluded from the
formal sector and forced to operate informally because formal jobs andproductive processes are not available
for everyone. The dichotomy can thus be interpreted as amatter of voluntary versus involuntary informality.

6



involving employment protection or [that] preclude the access to social security benefits”
(Leyva & Urrutia, 2020, p. 1).

The stress here is put on the-non compliment with regulations, and the phenomenon
to be explained is why some agents choose to not comply, the reason being that regulations
are either exclusionarymechanismsor perverse incentives that leadpeople to choose infor-
mality. For example, labor and social protection norms increase the tax wedge and prevent
firms fromhiring low-productivity workers (Maloney, 2004), while the perceived benefits of
formality are lowwhen compared with some benefits of informality like better pay, flexibil-
ity, and access to targeted subsidized benefits (Oviedo et al., 2009). From this perspective,
the segmentedandmalfunctioning social protection systems inLatinAmericaare viewedas
leading causes of informality (Kaplan&Levy, 2014; Levy&Cruces, 2021). This is compatible
with the neo-institutionalist idea that underdevelopment is the result of bad institutions.

Some empirical findings justify this understanding of informality: the observed transi-
tions of workers between formality and informality (Perry et al., 2007), the overlapping of
wage distributions across formal and informal sectors (Maloney, 2004), and a tendency of
formal-informal wage gaps to disappear after controlling for workers’ characteristics (Ohn-
sorge & Yu, 2021). Hence, the neoclassical theoretical literature approaches the relation
between social protection and informality as a problem of job search and matching, with
social protection policies acting as frictions that alter the value functions of agents, while
low-productivity workers and firms self-select into the informal sector (Meghir et al., 2015;
Oviedo et al., 2009). In the specific case of pensions, McKiernan (2021) calibrates a model
for Chile and finds that privatization increases welfare, mainly because it makes formal
workmore attractive through tax reduction, and because it increases capital accumulation
through higher savings. In general, these models tend to obtain the usual supply-led neo-
classical results.

However, these models still assume that formal jobs are somehow better or preferable,
with frictions that prevent workers from getting them (Alonso-Ortiz & Leal, 2018; Meghir
et al., 2015). Moreover, it is the availability of formal jobs and the growth in employment
opportunitieswhich ultimately limits the size of the formal sector (Basu et al., 2019). On the
other hand, as stated by Fields (2005, p. 8), even if wage gaps reflect unobserved differences
and there is some labor mobility across sectors, labor markets in developing countries “are
better characterizedasbeing segmented in the senseof cumulative advantageand low-level
traps.” This means that for most workers, most of the time, good formal jobs are not an op-
tion. It is thus necessary to explain why good jobs are scarce rather than just assuming that
they are.

For the structuralist approach, in turn, informality is functional, defined in terms of the

7



activitiesperformedand the role theyplay in thewholeeconomic structure.9 Here informal-
ity is the set of low-scale and low-productivity economic activities that are driven by subsis-
tence rather than for-profit reasons (Wang & Piesse, 2013). Their systemic importance lies
in that, despite operating at the margins of the main circuit of capital accumulation, infor-
mality is functional as themode of existence of the industrial reserve army, and a source of
low-cost inputs and wage goods for the core capitalist activities (Godfrey, 1977).

The origin ofmulti-sector labormarketmodels can be placed in this approach, with the
notion of economic dualism by Arthur Lewis (1954). Dualism is the result of low capital-
to-labor ratios in an economy, where capital is concentrated in a modern or formal sector
while the rest of workers engage in close-to-subsistence economic activities. Therefore, the
formal sector faces unlimited supplies of labor in the sense of a perfectly elastic labor sup-
ply (Ros, 2013). The two sectors are usually modeled as differing in terms of the commodi-
ties produced, the technologies employed, and their objectives and organizational models
(Wang & Piesse, 2013).

Theoreticalmodels in the structuralist approach can take two forms. On the one hand, a
general equilibrium analysis based on the Heckscher-Ohlin-Samuelson framework, where
factor endowments and substitution mechanisms govern the interaction between sectors,
and the results are presented in comparative statics or dynamics for short- or medium-
run effects (Chaudhuri & Mukhopadhyay, 2010; Razmi, 2006). On the other hand, dual-
economygrowthmodels,wherecapital accumulationandaggregatedemandplayastronger
role, and results are presented in terms of steady-states for long-run implications (Dutt &
Ros, 2007; Razmi, 2015; Ros & Skott, 1998; Taylor, 1983).

Although labor protection norms are included in some structuralist general equilibrium
models (Chaudhuri&Mukhopadhyay, 2010; Razmi, 2011), andsomeheterodoxgrowthmod-
els deal with pensions (Michl, 2007; Rada, 2017), social protection, and pensions in partic-
ular, have not yet been analyzed in the framework of structuralist dual economymodels.

This is a task worth pursuing for several reasons. First, because the focus on growth and
long-run trends of structuralism leaves it with little to say on social protection issues: it
is either the outdated promise of a gradual and automatic expansion through the devel-
opment process, or a generic support for social policies without a deep understanding of
their effects. Second, because the issue of double segmentation—in labor markets and so-
cial protection—is a salient feature of developing countries that should be included in such
analysis. Third, because structuralism considers alternativemechanisms behind informal-

9This approach resonateswith the concept of structural heterogeneity, from the Latin American Structural-
ist school of the thought in theECLAC,which anticipated thenotionof dualismbyLewis (1954) (Bielschowsky,
2009), and implies that informality is the result of a particular economic structure in the sense of Taylor (1983).
Hence, I call this approach structuralist to stress the functional role of informality and to frame the analysis in
these traditions of economic thought.
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ity, like aggregate demand effects and accumulation patterns, that should be explored to
have a more complete picture than the purely regulatory view of neoclassical models. And
fourth, because the nature of pensionsmayhave interesting implications for the structural-
ist understanding of growth in dual economies, through intergenerational dynamics and
the effects on savings and capital accumulation.

4 Set-up of themodel

The most obvious and widespread way to model pensions is through overlapping genera-
tions (OLG). This framework allows to differentiate the population by age, tomake working
status depend on it, and to model the intergenerational transfer mechanism that any pen-
sion scheme ultimately is. Moreover, OLG allows to establish a link between the present
and future conditions of the same generation, an intertemporal dimension that is relevant
to analyzepensions, especially fully funded schemeswhere currentbenefits dependonpast
contributions, but more importantly, it is necessary to address the problem of low pension
coverage due to informality, since it is the lack of contributions during theworking agewhat
determines the lack of a pension after the retirement age.

The OLG framework has some drawbacks too. It forces themodel to be in discrete time,
and in analytical, schematicmodels the different cohorts are actual generations, so that the
period of analysis is very long, of around 30 years. Hence, static solutions cannot be said to
be short-run, and the usual assumption that state variables are given for the current period
is not very realistic. Moreover, it is a standard assumption that different generations are of
equal size, so that demographic structure and changes, relevant to analyze pensions, are
hard to incorporate in a realistic way. However, in a first step to incorporate pensions in an
analytical dual-economymodel, the OLG framework is the simplest way to do it.

It is assumed that thereare twogenerationsof youngandoldpeople that live for twoperi-
ods. Both generations are assumed to have the same size equal to 1, so that total population
is constant, of size 2. This implies that monetary values can be interpreted as representing
per-young (or per-old) personmagnitudes. This assumption ismadewithout loss of gener-
ality to easenotation, but it excludes any analysis of aging anddemographic changes,which
is not themain objective herein.10

The age threshold is given by the mandated retirement age, but to get retired workers
must participate in a contributory pension scheme and only those employed in the formal
sector can do it. Hence, in any period t all formalworkers are youngby definition, the size of

10Themodel couldbeextended todealwith agingby introducinga survival rate for the young, hencemaking
the size of the old generation a fraction of the young one, like in Cipriani (2013) and Stauvermann and Kumar
(2016), although endogenizing aging and demographic changes is far more complex.
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the formal labor force is denoted LFt , and the retirees of contributory pension schemes are
the young formalworkers of theprevious period,LFt−1 . Note that, since the size of each gen-
eration is 1, LFt is actually the share of formal employment among the young, and LFt−1 is
the share of formal pensioners among the old. In terms of pensions, such shares are respec-
tively the active rate of coverage and the passive rate of coverage of contributory schemes.

The informal sector is different. Youngworkers who cannot find a formal jobmust work
in the informal sector. Moreover, since young informal workers will not have a contributory
pension, some of themwill have to keep working when they get old; this is captured by the
parameter εt: the fraction of old people without a contributory pension—those who were
young informal workers in period t − 1—that keep working when they get old. Thus, there
are both young and old informal workers. The share of informal employment among the
young is (1 − LFt) and the share of elders without a contributory pension is (1 − LFt−1). The
total size of the informal labor force is, in turn:

LIt = (1 − LFt) + εt(1 − LFt−1) (1)

Total population is thus divided in four groups: i) formal workers or the formal young ;
ii) retirees or the formal old; iii) the informal young ; and iv) the informal old. These are
respectively the four terms in the right-hand side of the population identity:

2 ≡ LFt + LFt−1 + (1 − LFt) + (1 − LFt−1)

Per-person disposable incomes will be denoted by hyFt
for the formal young, hoFt

for the
formal old, hyIt for the informal young, and hoIt for the informal old. Hence, total disposable
income of working-class households is:

Ht = hyFt
LFt + hoFt

LFt−1 + hyIt(1 − LFt) + hoIt(1 − LFt−1) (2)

In linewithmodels in the structuralist tradition (Dutt&Ros, 2007; Ros, 2013; Ros&Skott,
1998; Taylor, 1983), economic duality is defined in terms of the organization, technologies
and objectives of production. The formal sector is capitalist, produces a commodity that is
both a consumption and a capital good, and employs labor and capital under a Leontieff
technology with fixed coefficients and constant returns to scale. In any period, capacity
is taken as given—not necessarily at the normal rate—and the formal sector is Kaleckian
in that it accommodates demand by adjusting the capacity of utilization ut. Hence, output
andemployment in the formal sector aredemand-determined. Denoting laborproductivity
by 1/z, the stock of capital at the beginning of period t byKt, and assuming the desired or
normal rate of capacity utilization—the normal output to capital ratio—equal to 1, formal
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sector output and employment are given by:

YFt =
LFt

z
= utKt (3)

The formal sets prices according to a constantmark-up over labor costs. The price of the
formal good is assumed fixed and equal to 1, the real product wage wt is taken as given in
the current period, and there is no inflation.11 Hereafter, all values in real terms can be con-
sidered as deflated by the price of the formal good. Assuming that the government collects
sales taxes at the rate τF , the profit rate, rt, and the profit share, πt, are given by:

πt = (1 − τF − zwt) (4)

rt = πtut (5)

The informal sector, in turn, is characterizedby low scale and self-employment activities
with low costs of entry. It produces a service that can be used only for consumption, and
employs only labor with a given productivity x and constant marginal returns. Informal
output is given by:

YIt = xLIt (6)

Informalworkers earna realwageequal toxPt, wherePt is thepriceof the informal sector
commodity, that can also be interpreted as the relative price or the terms of trade between
the two sectors. The informal sector is competitive and adjusts through changes in Pt. In
other words, given that informal output is supply constrained by the lack of capital, and by
definition it employs thewhole informal labor force, the adjustment canoccur only through
prices.

The dual character of the economy here represented requires some buffering mecha-
nisms in the broader sense of the theory of social reproduction by Picchio (1992). Accord-
ing to her, the attempts by capital to externalize the costs of social reproduction generate
parallel forms ofwork, production and exchange that are necessary for people tomeet their
needs and for social stability to be maintained. Social protection plays an important me-

11Inflationdynamics is an important element of developing countries, but it is not treatedbecause the focus
here is on the short-run. On the other hand, wage setting is a very important topic in dual-economymodels of
informality, which can alter the dynamic implications and the sheer existence of the informal sector (Brown,
2015; Fields, 2005, 2011; Wang & Piesse, 2013). However, Ros (2013) shows that simple assumptions on wage
setting, like that the formal sector wage is just a premium over the informal sector wage, can give interesting
results, an assumption that in any case is not controversial for a short-run analysis. Here it is assumed that the
formal real wage is given in any period, maybe set by a bargaining process at the beginning of the period.
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diating role in this process (Théret, 2006), but so does informality, in the Classical sense of
Lewis (1954), since it absorbs all the (young) workers excluded from the formal sector.

Given that old-age income protection is a key element of social reproduction (Saritas
Oran, 2017), a malfunctioning pension system that cannot guarantee dignified conditions
of living to theelderly generatesdifferent responsesby thepolitical, domestic andeconomic
orders: the government provides subsidized social pensions; the old engage in productive
activities themselves to earn a living; and households play a greater role in old-age protec-
tion, through non-market carework, stronger family ties, and intrahousehold transfers.

Thefirstmechanismwasdiscussed in thesecondsectionwhendescribing thenon-contributory
schemes of social pensions in Latin America. Here it is modeled by assuming that the gov-
ernment grants a subsidizedpensionof size s in real terms to a fractionϕof the unprotected
old. Total household income coming from social pensions is thus sϕ(1 − LFt−1).

The other responses are clearly illustrated by Arza (2019) for Latin American countries.,
through an index of old-age protection that combines the coverage and sufficiency of pen-
sions, in both contributory and non-contributory schemes. She shows that lower levels
of old-age protection are correlated with higher rates of old-age participation in the labor
force, and with lower incidence of independent living among older adults.

The first response implies that the buffering role of informality works also for the elderly
in away that expands theClassical Lewisianmechanism: it not only absorbs those excluded
from formal jobs, but also part of those uncovered by contributory pensions. In this sense,
informality is away for households to copewith the exclusion implied by double segmenta-
tion, rather than a cause of it as in the regulatory approach of Levy and Cruces (2021), Mal-
oney (2004), and Perry et al. (2007). In the case of pensions, it is an intertemporal Lewisian
mechanism captured by εt, the fraction of the old non-covered by contributory pensions
that work in the informal sector, shown above in Equation 1. Using this, and the informal
real wage defined above, the total income per-person received by the informal old is given
by:12

hoIt = xPtεt + sϕ (7)

The second response identified by Arza (2019) points to the buffering role of families,
which is modeled by assuming income-sharing inside households. This is a standard as-
sumption in themodelingof informality since Lewis (1954), whose idea that informalwages
are determined by the average—instead of marginal—product of labor is interpreted as a
form of wage sharing. Also Razmi (2015) and Razmi et al. (2012) use the concept of work

12This expression is also the expected income of the informal old, where εt andϕ are the shares of the infor-
mal old that work and receive a social pension respectively, while xPt and s are the informal wage rate and the
size of social pensions respectively.
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sharing in the presence of underemployment to define the average income of the informal
sector as the informalwagedividedby the sumof informal labor andunemployment;13 they
use this average informal incomeas a reservationwage that affects thewagebargainingpro-
cess in the formal sector, so it can be rather interpreted as the expected income of those
losing their formal jobs.

Here, on the contrary, I consider income sharing as a mechanism used by families to
support their members when they happen to work in informality or do not have a contrib-
utory pension; intrahousehold solidarity between old and young generations thus works in
bothdirections, in linewith the evidence that pensions andold-age transfers have apositive
impact on household security and children’s well-being (Abramo et al., 2019).

Themodeling of intrahousehold solidarity requires amoredetailed specificationof their
composition: first, households are assumed to have one youngmember and one oldmem-
ber;14 second, the working status of young and old members of the household are taken as
independent events.15 With these assumptions it is possible to represent the total, pooled
income of a household with an informal old member as the expected income of such a
household: the income of an informal old, plus the weighted sum of formal and informal
young incomes, the weights being the proportion of formal and informal workers in the
young generation: hoIt + hyFt

LFt + hyIt(1 − LFt).
Finally, aminimum level of real income per householdΨ is introduced, a level of subsis-

tence income in the sense of the Classical approach„ where it is “understoodwith reference
to norms and habits that are socially and historically determined, not merely in terms of
the bare necessities of survival” (Stirati, 1994, p. 35). The minimum level of income also
reflects the claim by the theory of social reproduction that a certain level of material condi-
tionsmust be assured for society to endure (Picchio, 1992). It is defined in real terms, hence
in termsof the formal sector good,whichalso implies that, even though theeconomy isdual
and segmented, all members of society are dependent on the capitalist relations of produc-
tion and must recur to the formal sector to meet their needs. Hence, informality is func-
tional in the Marxist sense of Godfrey (1977), in that it expands the market for the formal
sector goods.

The participation of the old poor in the labor market is assumed to be the buffering
13Work-sharing means that not only income but also work is pooled in the informal sector, so that it com-

prises a variety of forms like underemployment, self-employment, irregular employment, non-remunerated
work, andevenunemployment. Hence, althoughunemployment isnot introducedexplicitly as a separate seg-
ment in the labor market this is not a full-employment model. It is important to stress that the non-working
informalold arebetter consideredas inactive, due to their ageandhealth conditions, rather thanunemployed.

14Since the size of total population equals 2, themodel can be interpreted to be on a per-household basis.
15This means that the probability of a young person being formal or informal is not affected by the their

parents being formal or informal during their youth. This is a strong assumption in the context of Latin Amer-
ican countries, where intergenerational mobility is far from being guaranteed and poverty is in a large extent
hereditary, but the assumption is useful to facilitate the analysis and as a first approximation to the issue.
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mechanism through which households can assure this minimum level of income when no
other option is available. Tomodel this, the expected income of a household with informal
oldmembers is equated to theminimum levelΨ and solved for εt, which, using Equation 7,
is thus given by:

εt =
Ψ − sϕ− hyFt

LFt − hyIt(1 − LFt)

xPt
(8)

It is now time to describe theworkings of contributory pension schemes. In anyperiod t,
a fraction γ of young formal workers contributes to the PAYG scheme and a fraction (1 − γ)

contributes to the FF scheme. Retirees are entitled to a pension benefit from the scheme
they contributed to when young. The contribution rate α acts as a tax on labor income and
is the same for both schemes. The total size of pension contributions is thus given by the
following identity, where the first term of the right-hand side are the contributions going to
the PAYG scheme and the second term are those going to the FF scheme:

αwtLFt ≡ γαwtLFt + (1 − γ)αwtLFt

The PAYG scheme collects contributions from young workers and uses them to pay its
retirees a pension in the same period, assumed to guarantee a replacement rate b of previ-
ous wages. The total size of pension benefits paid by the PAYG scheme is thus γbwt−1LFt−1 .
Assuming that the PAYG scheme is balanced, in period t the value of contributions equals
the value of pensions paid:16

αγwtLFt = γbwt−1LFt−1 (9)

The FF scheme is assumed to be already in operation.17 In any period t, pension funds
collect contributions fromworkersanduse themtobuyphysical capital.18 Thestockof capi-

16Since both the contribution rate α and the replacement rate b are policy-determined, the PAYG scheme
lacks of an automatic stabilizer that guarantees its financial equilibrium. The adjustment usually falls on
the government, which absorbs any non-zero difference between contributions collected and pensions paid.
This is the main concern when discussing the financial sustainability of PAYG schemes, which can be "fixed"
through either parametric reforms—one-time changes in α, b, or retirement age—or a PAYG schemewith no-
tional accounts—endogenizing the replacement rate b so that it depends on contributionhistory, henceα—or
structural reforms towards a FF scheme. Since this is not themain concern of the paper, and the analysis will
be static, I assume that the PAYG scheme is balanced: parameters α and b are set so that equation 9 holds.

17This precludes any analysis of the transition froma fully PAYG scheme, which, as pointed out by Cesaratto
(2006), has important implications for assessing the effects of aging and the comparability of PAYG and FF
schemes. It also implies that pension schemes cannot have an impact on aggregate savings (Cesaratto, 2007),
as is usually argued by advocates of FF schemes.

18In practice, pension funds invest in a wide range of financial assets which include public debt and foreign
assets, so not all of the pension savings end up financing capital accumulation in the country. However, in
thismodel of a closed economywithout government debt and no financial sector the only asset is real capital.
It is a simplification also used by Cesaratto (2007), Michl (2007), and Rada (2017), when the finacialization
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tal ownedby retirees throughpension funds is denotedbyKR
t , and its share in the total stock

of capital is denoted by ρt:

KR
t = α(1 − γ)wt−1LFt−1

ρt =
KR
t

Kt

(10)

Retirees’ capital stock is lent to formal sector firms and yields the profit rate rt. Pension
funds receive the returns and buyback the capital stock, and transfer all the proceeds to
retirees as pensions. Thus, the size of pension benefits paid by the FF scheme is

(1 + rt)(1 − γ)αwt−1LFt−1 = (1 + rt)K
R
t (11)

And the financial balance of pension funds is given by

∆KR
t+1 = (1 − γ)αwtLFt + rtK

R
t − (1 + rt)K

R
t (12)

Besides pension contributions formal workers also pay a tax on labor income at the rate
τH . Using equations 9 and 11, it is now possible to fully specify the per-person incomes of
the four population groups:

hyFt
= (1 − τH − α)wt

hoFt
= [γb+ (1 − γ)(1 + rt)α]wt−1

hyIt = xPt

hoIt = εtxPt + sϕ

(13)

Equation 2 can now be fully specified as:

Ht =(1 − α(1 − γ) − τH)wtLFt + (1 + rt)K
R
t

+ xPt(1 − LFt) + (εtxPt + sϕ)(1 − LFt−1)
(14)

It is assumed thatworkers donot save and capitalist donot consume, so total disposable
households’ income equals aggregate consumption. Consumption functions are:

CFt = θ(Pt)Ht

PtCIt = (1 − θ(Pt))Ht

(15)

Where θ′ > 0 implies that the commodities of both sectors are gross substitutes, with a
non-infinite constant elasticity of substitution.
implications of FF pension schemes are not themain topic of analysis.
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The government collects taxes from the formal sector only, at rates τF , τH and τK respec-
tively for the taxes on sales, labor income, and capital income (retirees exempted). Total
government revenueTt isused topay for socialpensions, sogovernmentbudget isbalanced.

Tt = τFYFt + τHwtLFt + τKrtK
C
t = sϕ(1 − LFt−1) (16)

Finally, the investment function of the formal sector contains only an acceleratormech-
anism: assuming no depreciation, capital accumulation for the next period is proportional
to the current level of output in the formal sector, so all investment is induced.19

It = ∆Kt+1 = aYFt (17)

Such an "investment function should not be taken to imply that actual output is equal
to capacity output" (Cesaratto et al., 2003, p. 42), nor that capacity is at its normal level:
output is demand-determined and there is a slow adjustment overtime of capacity to effec-
tive demand and of utilization to its normal level. Since here the analysis is limited to the
static equilibrium, I assume that capacity utilization is given—not necessarily at thenormal
level—and that the formal sector is demand-led, with production being accommodated by
utilizingmore of the existing capacity.

Given that the stock of capital is split between retirees and capitalists,Kt = KR
t +KC

t , the
savings-investment identity, implied by the whole set of macroeconomic identities, shows
that investment by capitalists is equal to their net income, which is all saved:

∆KC
t+1 = It − ∆KR

t+1 = (1 − τK)rtK
C
t

The Social AccountingMatrix in table 1 shows the previous set of identities and relations
between the sectors of the economy, and ensures that themodel is stock-flow consistent.20

5 Equilibrium

As itwas statedbefore, the static, one-periodequilibrium inOLGmodels cannotbeproperly
called a short-run one because the time-lapse of a generation is of around 30 years. It will
be called instead a one-period equilibrium, in which the state variables of the model, the
stock of capital and the real wage in the formal sector, are taken as givens.

19This type of investment function is used in supermultiplier growth models, with growth driven by au-
tonomous demand and capacity utilization converges to its normal level in the long-run (Freitas & Serrano,
2015).

20In the Social Accounting MatrixHBT
t denotes working class household incomes before taxes and contri-

butions, which is equation 2 but usingwt instead of hyFt
.
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Table 1: Social AccountingMatrix

Expenditures
Invest-
ment Σ

Formal
sector

Informal
sector Workers Capi-

talists
Govern-
ment PAYG Pension

Funds

Income

Formal
sector CFt It YFt

Informal
sector PtCIt PtYIt

Workers wtLFt xPtLIt sϕ(1−LFt−1) αγwtLFt (1 + rt)K
R
t HBT

t

Capitalists rtK
C
t rtK

C
t

Government τFYFt τHwtLFt τKrtK
C
t Tt

PAYG γαwtLFt αγwtLFt

Pension
funds rtK

R
t (1−γ)αwtLFt rtK

R
t +KR

t+1

Savings ∆KC
t+1 ∆KR

t+1 ∆Kt+1

Σ YFt PtYIt HBT
t rtK

C
t Tt αγwtLFt rtK

R
t +KR

t+1 ∆Kt+1
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In this section the one-period equilibrium is presented and its properties analyzed, as-
suming that social pensions follow a policy of “sound finance:” given tax rates and govern-
ment revenues, social pensions’ parameters s andϕ are set to guarantee a balanced budget;
this resembles the way that Latin American governments have approached social policies
in recent years. Such baseline scenario is modified in the next section, where coverage and
sufficiency criteria are imposed on social pensions, assuming that the adjustment falls on
tax rates.

The one-period equilibrium is characterized by the simultaneous clearing of both com-
modity markets, so the following two conditionsmust be satisfied:

YFt = CFt + It

PtYIt = PtCIt
(18)

By using the consumption functions in Equations 15, themarket clearing conditions to-
gether imply:

YFt − It = Ht − PtYIt (16’)

and substituting here Equations 3, 17, 2 and 6, one arrives at:

YFt(1 − a) = (1 − α(1 − γ) − τH)wtLFt + (1 + rt)K
R
t + sϕ(1 − LFt−1)

Dividing this equationby thestockof capitalKt, andafter somealgebraicmanipulations,
the expression for the one-period equilibrium rate of capacity utilization is:

u∗t =
ρt

α(1 − γ)zwt + πt(1 − τK)(1 − ρt) − a
(19)

This expression is equivalent to the savings-investment identity and exhibits the stan-
dard form for the determination of output in demand-ledmodels: an autonomous compo-
nent (ρt) times amultiplier (the inverse of the denominator). The autonomous component
is the shareof capital ownedby retirees, and is autonomoushere in the senseofbeingprede-
termined: the contributions made in the previous period to the FF scheme. It is the purely
dissaving component of pensions, and enters here as a determinant of the utilization ca-
pacity since it is entirely spent on consumption.

The informal sector seems to have practically disappeared from the determination of
output levels in the formal sector, even though informal workers’ income is also a source of
demand for the formal good. However, it is still present. Note fromEquation 16’, that, in the
aggregate, since the informal sector uses only labor and distributes all income to workers
who do not save, the informal sector spends what it produces in value terms, even if every-
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one consumes a composite basket of the two commodities. This attests the buffering role
of the informal sector, since those excluded from the formal one end up producing for their
own living in parallel circuits of production and exchange.

Theonly informal income thathas aneffect on formal sector output is theoneoriginated
outside of the informal circuit: social pensions. The presence of taxes in themultiplier of 19
is because they finance social pensions, sϕ(1 − LFt−1). Taxes contribute to aggregate de-
mand via the consumption of the old, both formal and informal, in line with the argument
by Lorente (2019, p. 421, translation ismine) that “the aimof the pension system is tomain-
tain a flow of income.”

A finite value for the utilization rate requires a strictly greater than zero denominator in
19, which expresses the standard Keynesian stability condition for average saving rate to be
higher than the propensity to invest, and which is assumed to hold.

The two first terms in the denominator represent the average saving rate. The first term,
α(1 − γ)zwt, are the contributions of workers to the FF pension scheme, and hence propor-
tional to formal labor income zwt. The second term, πt(1−τK)(1−ρt), represents capitalists’
savings, which are equal to their income net of taxes and depend on their share in the total
stock of capital.

The denominator shows that the effect of taxes on formal sector output comes strictly
from capitalists income: taxes transfer income from capitalists, with a propensity to save
equal to 1, towards the beneficiaries of the social pensions, with a propensity to save equal
to 0, andhence increase aggregate demand. Taxes on labor incomedonot appear since they
are a transfer between groups with the same propensity to consume, so they cancel out.

All this implies that the effect of social pensions on formal output depends on how it is
financed. Taking partial derivatives, anddenoting bym themultiplier (the inverse of the de-
nominator in Equation 19), the effects of taxes on sales and capital income are respectively:

∂u∗t
∂τF

= (1 − ρt)(1 − τK)mut > 0

∂u∗t
∂τK

= (1 − ρt)πmut > 0

This shows that the relative effect of both types of taxes depends on the relative size of
the reciprocal of taxes on capital and the profit share, since those are the bases on which
each tax is levied. As stated above, taxes have a stimulative effect only because they fall on
capitalists’ income,which is (1−τF −zwt)(1−τK)(1−ρt)ut. Hence, sales taxes tend to have a
higher stimulative effectwhen taxes on capital are low, because they are applied on a higher
base. In turn, taxes on capital incomemay have a lower effect because they are applied on
a base, the profit share, fromwhich not only sales taxes but also labor income are deduced.
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The effect of contributory pension schemes can be seen from the partial derivatives of
Equation 19 with respect to the rate of pension contributions, α, and the share of the PAYG
scheme on them, γ, which are respectively:

∂u∗t
∂α

= −(1 − γ)zwtmut < 0

∂u∗t
∂γ

= αzwtmut > 0

Therateofpensioncontributionshasanegativeeffectbecause it increases savings through
the FF scheme, while the share of the PAYG scheme has a positive effect because it redis-
tributes income simultaneously, in the same period, between generations. The role of the
share of retirees’ capital in the numerator and the effect of the share of PAYG contributions
in themultiplier suggests that a mixed pension systemwith both types of regimes could be
appropriate. However, in a broader settingwith other sources of autonomous consumption
like government spending and exports, the role of retirees dissaving as a source of current
consumption could be less important, while a higher share of the PAYG scheme would in-
crease its multiplier effects.

The other endogenous variable to be determined in the one-period equilibrium is the
relative price of the informal sector commodity, Pt, which clears the market of this sector.
Pulling Equations 6 and 1 into the second equilibrium condition, and using the consump-
tion functions 15 and 16’, one arrives at:

Ptθ(Pt)

1 − θ(Pt)
=

(1 − a)YFt

x[(1 − LFt) + εt(1 − LFt−1)]
(20)

Since the left-hand side is increasing in Pt, Equation 20 can be intuitively interpreted:
the denominator shows that Pt rises with a higher formal sector output, YFt , because this
implies higher incomes and higher demand for the informal sector commodity; in turn, the
numerator shows that Pt falls with higher informal labor supply and productivity, because
this increases informal output. However, the effects are more complex since, first, formal
output determines as a residuum the level of informal employment, and second, the share
of working informal old, εt, is affected by the two endogenous variables ut and Pt.

To explore more deeply the relation between the two sectors through Pt, first note that
the left-hand side of Equation 20 is a functionΘ(Pt) such that:

Θ(Pt) =
Ptθ(Pt)

1 − θ(Pt)
= BP β

t

Where B is a constant and β is the elasticity of substitution between the two commodi-
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ties.21 Using this, total differentiation of 20 yields:

dPt
dut

=
Pt
ut

·
LIt + LFt − utεu(1 − LFt−1)

βLIt + PtεP (1 − LFt−1)

Where the partial derivatives εP and εu are, from Equation 8:

εu =
∂εt
∂ut

=

[
1 − (1 − α− τH)

wt
xPt

]
zKt = −µzKt < 0

εP =
∂εt
∂Pt

= −(1 − LFt) + εt
Pt

< 0

Thesecondequality in theequation for εu follows fromdenotingbyµ the formal-informal
wage premium, so that hyFt

= (1 + µ)hyIt . Combining the three equations above one arrives
at an expression for the elasticity of the relative price with respect to the rate of capacity
utilization:

ηP,u =
LIt + (1 + µ)LFt(1 − LFt−1)

(β − 1)LIt + (1 − LFt)LFt−1

(21)

The elasticity ηP,u will be positive in general for β ≥ 0, provided that the informal sector
exists, LIt > 0. Low values of β can make ηP,u to be negative, unless the size of the infor-
mal labor force is sufficiently large. In the special case of Cobb-Douglas preferences, with
β = 1, it is necessary the existence of current-period informality (LFt < 1) and previous-
period formality (LFt−1 > 0). It is plausible to assume that the two commodities are gross
substitutes: informal workers are greatly concentrated in sectors like commerce and other
non-tradeables which can compete with similar commodities produced by the formal sec-
tor but that are not identical. Hence, a general assumption in this kind of models is β ≥ 1,
which, with persistent coexistence of the two sectors, implies that ηP,u > 0; the intuition
above of a positive effect of the rate of capacity utilization on the relative price can thus be
assumed.

The total effect of ut on Pt can be decomposed in five effects, the first two already men-
tionedabove: 1) ademandeffect, becausehigherutilization increases formal income,which
stimulates demand for the informal sector commodity; 2) a labor supply effect, since higher
utilizationmeans ahigher absorptionof young laborby the formal sector, hence lower labor
supply and output in the informal sector; 3) an old-labor-supply effect from income shar-
ing, coming directly from ut, when higher formal incomes are shared with the informal old,
allowing them to reduce their labor supply; 4) an old-labor-supply effect coming indirectly

21It can be shown that, assuming a generic CES utility function (bFC
β0

Ft
+ bIC

β0

It
)1/β0 , optimization under

the budget constraintHt yields relative consumption demands such that θ(Pt)/(1 − θ(Pt)) = BP β−1
t , where

B = (bF /bI)
β , and β = 1/(1− β0) is the constant elasticity of substitution.
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from the informal income effects of ut on Pt, when an increase in Pt rises informal incomes
and hence allows the informal old to achieve theminimum level of household incomewith
lesswork; and 5) a consumption-substitution effect, when changes in relative prices induce
changes in consumption patterns, altering the results of income and labor supply effects
above.

Therefore, thebufferingmechanisms introducedabove—incomesharingand labor sup-
ply of the informal old—affect the sectoral interlinkages through the relative price.

These effects can be identified in Equation 20. The first effect is, interestingly, captured
by the first term in the numerator, the total informal labor force LIt , because the effect is in
the form of an elasticity. Note from Equation 20 that LIt is the ratio of formal sector con-
sumption to the function Θ(Pt); in other words, LIt is proportional to the ratio ut/Pt. In-
tuitively, when the informal labor force is large, the informal commodity price is relatively
low, so that increases in demand arising from higher formal sector incomes will produce
proportionately bigger rises in the relative price.

The second term in the numerator, the formal-informal labor income ratio (1 + µ) mul-
tiplied by the share of formal-young/informal-old households, embodies the second and
third effects above: a rise in ut increases formal employment, hence putting upward pres-
sureonPt through lower informal labor supply;moreover, higher formalemploymentmeans
a higher share of households where informal parents are supported by their young formal
relatives; higher formal incomes are spread to the un-protected old, which allows them to
work less and enhances the lower informal labor supply effect on Pt. Therefore, a higher
share of this type of households and a higher formal-informal wage premium result in a
higher price-utilization elasticity.

The fourth effect—higher prices increase informal income and thus reduce the labor
supply of the old—appears in the denominator. It is embodied in the negative sign of LIt ,
which is composed both of young and old workers: a higher Pt increases the income of the
informal old directly, through their ownwork, and indirectly, through income sharingwhen
they happen to live in a household with young informal relatives. That is why such income
effect is proportional to the whole informal labor force. Note, however, the last term in the
denominator, the share of informal-young/formal-old households: a higher share of this
type households implies a lower share of informal-young/informal-old households, which
reduces the income effect of higherPt on the informal old labor supply through intrahouse-
hold income sharing; that is why this term appears with a positive sign in the denominator.

Lastly, the effect of substitution in consumption is captured by the elasticity of substi-
tution β multiplying the total informal labor force in the denominator. The substitution
mechanismmeans that a higher price Pt reduces the demand for the informal sector com-
modity, and hence weakens the upward pressure on the relative price. The higher β, the
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strongest the substitution effect will be, so the responsiveness of Pt to ut will be lower. This
effect is proportional to the total informal labor force since, as was stated above, the infor-
mal sector earns what it consumes; in other words, it is informal income what counts for
the working of the substitutionmechanism.

6 Pension policies

Havingdiscussed thegeneral functioningof themodelwecannowturn toanalyze thepolicy
optionsconcerning thepensionsystem, inparticular thenon-contributory schemeof social
pensions.

The main policy instrument here is sϕ, the size of the subsidized pension, s, multiplied
by the share of the informal old who would receive it, ϕ. It embodies the two main evalua-
tion criteria for pension systems: sufficiency and (passive) coverage respectively. Since the
focus here is not on the contributory side, it is assumed that formal retirees in PAYG and FF
schemes are fully covered and receive a sufficient pension benefit, although in practice this
is not necessarily true.

Parameters s andϕ can be discretionary set by the government, and in practice they are.
However, followingefficiencyandfiscaldiscipline reasons, countries tend to set sat very low
levels,well below thepoverty line andcontributorypensions (Rofmanet al., 2015),whileϕ is
mostly based onmeans-testing targetingmechanisms (Arza, 2019). In this sense, sϕ can be
thought to be somewhat “endogenous”, correlated with the level of development and fiscal
capacity (Arenas deMesa, 2019).

The set-up of the model above represents such scenario: social pensions do not appear
in the expression for the capacity utilization in Equation 19, since they are substituted by
the tax revenues that finance them. It can be interpreted that the government sets the tax
rates and let sϕ to be determined by what it can collect.

An alternative policy choice requires setting more concrete targets for sϕ. The purpose
here is to analyze the implications of quite generous social pensions designs, with targets of
full coverage and sufficiency, so it is hereafter assumed thatϕ = 1 (full coverage). Regarding
sufficiency, there are two alternative policy targets in the context of this model. One option
is to set a size of benefits that guarantees aminimum level of income to the informal old, s̄;
sinceΨ is theminimumlevel of incomeperhouseholdcompatiblewith social reproduction,
and the old are one half of a household, it can be assumed that s̄ = Ψ/2.

Note that, in any case, households already obtain theminimum level of income, thanks
to theworkingdecisions of the informal old, so thefinal effect of social pensionswill be seen
on this decision. Under the target s̄ = Ψ/2, the share of working informal old will be:
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εt =
Ψ

2xPt
− (1 + µLFt) (T1)

Setting social pension benefits at the minimum level of income is no guarantee of well-
being for the elderly, in the sense of having the right to not work, since household income
can still be insufficient if informal young relatives earn a very low wage. The government
can thus target εt = 0, which implies that the size of social pension benefits must be:

s̄ = Ψ − xPt(1 + µLFt) (T2)

The last target is hard to achieve in practice, because εt is an endogenous variable that
depends on the two adjusting variables of the model, ut and Pt. It can be seen in Equation
T1 that theparticipationof the old in the labor force increaseswithhigh levels of informality
among the young (lowLFt , andhence lowut), anddecreaseswithhigher informalwagesxPt.
Therefore, this last equation must be interpreted as the required level for s that guarantees
εt = 0, rather than a policy decision on the value of s.

In other words, the government cannot target directly the actual well-being of the infor-
mal old, since it depends on general economic conditions, which shows how informality
affects policy outcomes. The government can do its best, however, by targeting full cover-
age and sufficiency. To explore its effects, the total amount of social pensions can be thus
taken as constant and redefined, in proportion to the beginning-of-period stock of capital,
as

σ =
(Ψ/2)(1 − LFt−1)

Kt

The equilibrium level of capacity utilization is differentwith an exogenous σ. After some
manipulations of Equation 16’, it can be shown that:

u∗t =
ρt + σ

[α(1 − γ) + τH ] zwt + πt(1 − ρt) + τF − a
(22)

There are twobig differenceswith respect to the baseline scenario of Equation 19, where
social pensions were set following a policy of sound finance. First, now social pensions ap-
pear in the numerator, as an autonomous source of demand; second, the denominator is
slightly changed, since now it is taxes on labor and sales that appear. It does not mean that
taxes on capital are not needed anymore, they just do not appear directly because they are
implicit in σ: it can be considered that taxes on capital income are endogenously adjusted
to finance social pensions, although they do not need to be the only source of funding, also
sales and labor income taxes contribute, but they adjust in a differentway, through changes
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in ut. It is similar to the Keynesian mechanism by which, with a given propensity to save,
aggregate income adjusts to equate total savingswith total investment. Here, with given tax
rates, aggregate income adjusts to allow for the intergenerational transfers implied by σ.

In any case, σ has a positive effect on the equilibrium level of capacity utilization, so it
can be considered to generate its own funding through theKeynesianmultiplier effect. This
means that tax revenue and fiscal discipline should not be considered as constraints for a
program of social pensions to the unprotected old in the presence of informality.

As for the effects on the informal sector, σ would appear both in the numerator and in
the denominator of the right-hand side of Equation 20: social pensions would put upward
pressure on the relative price of the informal sector throughbothdemandand supply chan-
nels: since σ stimulates ut, it increases the demand for the informal sector commodity, and
since σ lowers εt, it reduces total informal labor supply. Hence, social pensions would have
a positive effect too on informal sector incomes.

Finally, onecanexplore theeffectsof a social pensionpolicy thatmanages tobring εt = 0.
By denotingDt the denominator in Equation 22, and using T2, the utilization level compat-
ible with zero participation of the old in informal labor is:

u0t =
ρt + (Ψ − xPt)/Kt

Dt + xPtµz
(23)

In turn, the relative price of the informal sector under T2 can be found by pulling u0t and
εt = 0 into Equation 20:

Θ(P 0
t ) =

1 − a

x
· KR

t + Ψ − xP 0
t

Dt − z[KR
t + Ψ − (1 + µ)xP 0

t ]
(24)

A social pensions policy that totally eliminates the need to work for the old would rad-
ically alter the functioning of an economy with informality. First, it will make the rate of
capacity utilization depend negatively on the relative price of the informal sector commod-
ity, as can be seen in Equation 23: now, instead of the total amount of social pensions, it
is the difference between the minimum level of household income and the informal wage
what appears as the second component of autonomous demand, while the denominator is
expanded (hence themultiplier is reduced) by formal-informal wage premium. Intuitively,
a higher informal wage will allow for a reduction in social pensions, that would have a neg-
ative effect on ut.

On the other hand, the relative price of the informal sector is now independent of the
level of capacity utilization, as can be seen in Equation 24. Such a policy thus stabilizes
informal sector incomes and lets the adjustment fall on the formal sector.
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7 Conclusions

In thispaper, apensionsystemwith three schemes is introduced intoadual-economymodel,
to analyze policies of social pensions in developing countries with a large informal sector.

Threemain conclusions canbedrawn from the exerciseherein. First, with ademand-led
formal sector there is not a fiscal constraint that can prevent the government from provid-
ing social pensions to the informal old, with targets of sufficiency and full coverage. This
because social pensions will act as an autonomous component of formal sector demand,
hence stimulating that sector. This can be done by taxing the income of capitalists, which
means transferring resources froma classwith zero propensity to consume to another class
with zero propensity to save (in the extreme case of this model). Here the capital income
tax can be considered the endogenous policy instrument, although more resources can be
drawn from taxes on sales and labor income, whose revenue will adjust endogenously, too,
through the Keyensian demand-ledmechanism of a higher level of activity.

The second conclusion is that, despite the fiscal feasibility of social pensions, the gov-
ernment cannot target directly thewelfare of the informal old through social pensions. Here
welfare is understood as the right to notworking after a certain age, which iswhat a pension
system is about. In an economywith informality and income sharing inside the household,
the old are forced to work when household incomes reach an unacceptable low level, an
outcome that depends on the overall functioning of the economy and not only on social
pensions. However, given the positive effect of capacity utilization on the relative price, it
can be thought that social pensionswill eventually guarantee the right to notwork to the in-
formal old, since the positive effect on utilization will increase the relative price and hence
informal labor income. However, there are other elements at play, like the formal-informal
compositionof households and the elasticity of substitutionbetween the twocommodities,
which suggest that this mechanism cannot be taken for granted.

In the third place, it was shown that the design of contributory pension schemes can af-
fect the outcomes of the non-contributory side through their effects on formal sector level
of economic activity. On the one hand, a FF scheme is necessary because it provides an au-
tonomous source of demand (the dissavings of past contributions), but, on the other hand,
the PAYG scheme amplifies themultipliermechanismof aggregate demand, so it has a pos-
itive effect on the self-funding feature of social pensions, while it helps also to amplify their
effects on aggregate demand. With other sources of autonomous demand, the role of a FF
scheme seems to be less relevant, so the preferred policy mix would be a universal scheme
of social pensions plus a predominantly PAYG non-contributory side.

The analysis here is, however, quite schematic and incomplete. On the one hand, it
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should be extended to the long run, to analyze the dynamic implications of the model and
explore the evolution of informality over time, including the effects that different pension
systems canhave on it. On the other hand, other elements should be included in themodel:
balance of payments effects and inflation dynamics, because of their importance for de-
veloping countries, and also the financial sector, given the importance of public debt and
capital markets for the functioning of pension systems.

References

Abramo, L., Cecchini, S., & Morales, B. (2019). Social Programmes, Poverty Eradication and
Labour Inclusion: Lessons from Latin America and the Caribbean. UN. https://doi.
org/10.18356/11c416e7-en

Alonso-Ortiz, J., & Leal, J. (2018). Cross-Subsidies, and the Elasticity of Informality to Social
Expenditures: The Case of Mexico’s Seguro Popular. Review of Income and Wealth,
64(2), 482–512. https://doi.org/10.1111/roiw.12284

ArenasdeMesa,A. (2019).Los sistemasdepensiones en laencrucijada:desafíospara la sosteni-
bilidad en América Latina. Comisión Económica para América Latina y el Caribe
OCLC: 1285130994.

Arza, C. (2019). Basic Old-Age Protection in Latin America, Noncontributory Pensions, Cov-
erageExpansion Strategies, andAgingPatterns acrossCountries.Population andDe-
velopment Review, 45(S1), 23–45.

Barrientos, A. (2019). Social protection in Latin America: One region, two systems. In G.
Cruz-Martínez (Ed.), Welfare and social protection in contemporary Latin America
(pp. 59–71). Routledge.

Basu, A. K., Chau, N. H., Fields, G. S., & Kanbur, R. (2019). Job creation in a multi-sector
labourmarketmodel for developingeconomies.OxfordEconomicPapers,71(1), 119–
144. https://doi.org/10.1093/oep/gpy029

Bielschowsky, R. (2009). Sixty years of ECLAC: Structuralism andNeo-Structuralism.CEPAL
Review, (97), 171–193.

Brown,W. (2015).Undoing thedemos:Neoliberalism’s stealth revolution (First Edition). Zone
Books.

Cesaratto, S. (2006). Transition to fully funded pension schemes: A non-orthodox criticism.
Cambridge Journal of Economics, 30(1), 33–48. https://doi.org/10.1093/cje/bei046

Cesaratto, S. (2007). Are PAYG and FF Pension Schemes Equivalent Systems? Macroeco-
nomic Considerations in the Light of Alternative Economic Theories. Review of Po-
litical Economy, 19(4), 449–473. https://doi.org/10.1080/09538250701622287

27



Cesaratto, S., Serrano, F., & Stirati, A. (2003). Technical Change, Effective Demand and Em-
ployment. Review of Political Economy, 15(1), 33–52. https : / / doi . org / 10 . 1080 /
09538250308444

Chaudhuri, S., & Mukhopadhyay, U. (2010). Revisiting the Informal Sector: A General Equi-
librium Approach. Springer New York. https://doi.org/10.1007/978-1-4419-1194-0

Cipriani, G. (2013). Population Ageing and PAYG Pensions in the OLG Model. SSRN Elec-
tronic Journal. https://doi.org/10.2139/ssrn.2207285

Dutt, A. K., & Ros, J. (2007). Aggregate demand shocks and economic growth. Structural
Change and Economic Dynamics, 18(1), 75–99. https://doi.org/10.1016/j.strueco.
2005.11.002

Fields, G. S. (2005). A Guide toMultisector LaborMarket Models, 53.
Fields, G. S. (2011). Labor market analysis for developing countries. Labour Economics, 18,

S16–S22. https://doi.org/10.1016/j.labeco.2011.09.005
Freitas, F., & Serrano, F. (2015). GrowthRate andLevel Effects, the Stability of theAdjustment

ofCapacity toDemandand theSraffianSupermultiplier.ReviewofPoliticalEconomy,
27 (3), 258–281. https://doi.org/10.1080/09538259.2015.1067360

Godfrey, M. (1977). Surplus population and underdevelopment: Reserve army or marginal
mass?Manpower and Unemployment Research, 10(1), 63–71.

González, D., Sosa, Z., & Reboiras Finardi, L. (Eds.). (2021). Las dimensiones del envejec-
imiento y los derechos de las personas mayores en Am??rica Latina y el Caribe textos
seleccionados 2009-2020. Comisión Económica para América Latina y el Caribe. Re-
trieved April 25, 2022, from https://repositorio.cepal.org/bitstream/handle/11362/
46730/S2000842_es.pdf?sequence=1&isAllowed=y
OCLC: 1260186877

ILO. (2017).World Social Protection Report 2017–19: Universal social protection to achieve
the Sustainable Development Goals. International Labour Office.

ILO. (2020).World Employment and Social Outlook - Trends 2020. International Labour Of-
fice.

Kaplan,D. S., & Levy, S. (2014). The Evolution of Social Security Systems in Latin America. In
M. Frölich,D. S. Kaplan, C. Pagés, J. Rigolini, &D. A. Robalino (Eds.), Social insurance,
informality, and labormarkets: How to protect workers while creating good jobs (First
edition, pp. 33–57). Oxford University Press
OCLC: ocn899227260.

Levy, S.,&Cruces,G. (2021). Time for anewcourse: Anessayonsocial protectionandgrowth
in Latin America.UNDP LACWorking Papers, 24.

Lewis,W.A. (1954). EconomicDevelopmentwithUnlimitedSuppliesofLabour.TheManch-
ester School, 22(2), 139–191. https://doi.org/10.1111/j.1467-9957.1954.tb00021.x

28



Leyva, G., &Urrutia, C. (2020). Informality, labor regulation, and the business cycle. Journal
of International Economics, 126, 103340. https://doi.org/10.1016/j. jinteco.2020.
103340

Lorente, L. (2019).Dinámicadel crecimiento económico. UniversidadNacional deColombia
- Facultad de Ciencias Económicas.

Maloney, W. F. (2004). Informality Revisited.World Development, 32(7), 1159–1178. https :
//doi.org/10.1016/j.worlddev.2004.01.008

McKiernan, K. (2021). Social Security reform in the presence of informality. Review of Eco-
nomic Dynamics, 40, 228–251. https://doi.org/10.1016/j.red.2020.10.001

Meghir, C., Narita, R., & Robin, J.-M. (2015). Wages and Informality in Developing Coun-
tries. American Economic Review, 105(4), 1509–1546. https://doi.org/10.1257/aer.
20121110

Melguizo, A., Bosch, M., & Pages, C. (2017). Better pensions, better jobs: Status and alterna-
tives toward universal pension coverage in Latin America and the Caribbean. Jour-
nal of Pension Economics and Finance, 16(2), 121–143. https ://doi .org/10 .1017/
S1474747215000190

Mesa-Lago,C. (2020).Evaluacióndecuatrodécadasdeprivatizacióndepensiones enAmérica
Latina (1980-2020): Promesas y realidades. Friederich Ebert Stiftung
OCLC: 1245330051.

Michl, T. R. (2007). Capitalists, workers and social security.Metroeconomica, 58(2), 244–268.
https://doi.org/10.1111/j.1467-999X.2007.00267.x

Ohnsorge, F., &Yu, S. (Eds.). (2021).TheLongShadowof Informality: Challenges andPolicies.
World Bank. https://doi.org/10.1596/35782

Oviedo,A.M.,Thomas,M.R.,&Karakurum-Özdemir,K. (2009).Economic Informality:Causes,
Costs, and Policies - A Literature Survey. The World Bank. https://doi.org/10.1596/
978-0-8213-7996-7

Perry,G.E.,Arias,O., Fajnzylber,P.,Maloney,W.F.,Mason,A.,&Saavedra-Chanduvi, J. (2007).
Informality: Exit and Exclusion. The World Bank. https://doi.org/10.1596/978-0-
8213-7092-6

Picchio, A. (1992). Social Reproduction: The Political Economy of the Labour Market. Cam-
bridge University Press.

Rada, C. (2017). Pension funding in a Keynesianmodel of growth. Review of Keynesian Eco-
nomics, 5(1), 94–106. https://doi.org/10.4337/roke.2017.01.07

Razmi, A. (2006). Aspects of Informalization and IncomeDistribution in Developing Coun-
tries: AModifiedSpecificFactors Approach.University ofMassachusetts Amherst,De-
partment of Economics Working Papers, (2006-03).

29



Razmi, A. (2011). Must improved labor standards hurt accumulation in the targeted sector?
Stylized analysis of a developing economy. Structural Change andEconomicDynam-
ics, 22(4), 299–312. https://doi.org/10.1016/j.strueco.2011.06.003

Razmi,A. (2015). TheLimits toWage-LedGrowth inALow-IncomeEconomy.Metroeconom-
ica, 66(4), 740–770. https://doi.org/10.1111/meca.12092

Razmi, A., Rapetti,M., & Skott, P. (2012). The real exchange rate andeconomicdevelopment.
StructuralChangeandEconomicDynamics,23(2), 151–169. https://doi.org/10.1016/
j.strueco.2012.01.002

Rofman,R.,Apella, I.,&Vezza,E. (2015).BeyondContributoryPensions: Fourteenexperiences
with coverage expansion in Latin America. TheWorld Bank.

Ros, J. (2013). Rethinking economic development, growth, and institutions (First edition).
Oxford University Press
OCLC: ocn861619294.

Ros, J., & Skott, P. (1998). Dynamic effects of trade liberalization and currency overvaluation
under conditionsof increasing returns.TheManchester School,66(4), 466–489. https:
//doi.org/10.1111/1467-9957.00118

Saritas Oran, S. (2017). Pensions and Social Reproduction. In T. Bhattacharya & L. Vogel
(Eds.),Social reproduction theory:Remappingclass, recenteringoppression (Firstpub-
lished, pp. 148–170). Pluto Press
OCLC: 1012103145.

Stauvermann, P. J., & Kumar, R. R. (2016). Sustainability of A Pay-as-you-Go Pension System
in A Small Open Economy with Ageing, Human Capital and Endogenous Fertility:
Peter J. Stauvermann and Ronald R. Kumar.Metroeconomica, 67 (1), 2–20. https://
doi.org/10.1111/meca.12083

Stirati, A. (1994). The theory of wages in classical economics: A study of Adam Smith, David
Ricardo, and their contemporaries. E. Elgar.

Taylor, L. (1983). Structuralistmacroeconomics: Applicablemodels for the ThirdWorld. Basic
Books.

Théret, B. (2006). Sistemas de protección social y representación política: una perspectiva
comparativayestructural. InL.M.Navas&J.A.Valderrama(Eds.),Crecimiento, equidad
y ciudadanía: hacia unnuevo sistemade protección social (pp. 135–173).Universidad
Nacional de Colombia - Facultad de Ciencias Económicas.

Wang, X., & Piesse, J. (2013). TheMicro-foundations of Dual EconomyModels. TheManch-
ester School, 81(1), 80–101. https://doi.org/10.1111/j.1467-9957.2011.02263.x

30


