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ABSTRACT
Social Security Coverage and the
Labor Market in Developing Countries*
This paper examines the reasons behind the low rates of participation in old age pension
programs in developing countries. Using a large set of harmonized household surveys from
Latin America we assess how much of the low participation can be explained by involuntary
rationing out of jobs with benefits versus how much can be instead explained by workers’ low
willingness/ability to contribute towards such programs. We compare contribution patterns
among wage employees, for whom participation is compulsory, with contribution patterns
among self-employed workers, for whom participation is often voluntary. For both types of
workers the probability of contributing to old age pension programs is similarly correlated with
education, earnings, size of the employer, household characteristics and age. Our results
indicate that on average at least 20-30 percent of the explained within-country variance in
participation patterns can be accounted for by individuals’ low willingness to participate in oldage pension programs. Nonetheless, we also find evidence suggesting that some workers
are rationed out of social security against their will.
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I. Introduction
The low coverage of social security programs in developing countries is often attributed
to the dual nature of their labor markets. Implicit in this view is that workers are rationed
out of social security against their will because they are unable to find formal jobs with
benefits. In this paper we examine how much of the low participation can be accounted
by involuntary rationing and how much can be instead explained by a low willingness or
ability to contribute for old-age pension by part of workers.
Throughout the world, social security programs have been introduced to insure
consumption in old age. For salaried workers, participation in these programs is linked to
employment; employers are required by law to register workers and transfer a certain
share of workers’ wages to pension administrators. In practice, however many employers
have not enrolled their workers in these plans.
Table 1 presents affiliation rates during the 1990s and the beginning of the
twenty-first century for different samples of workers in the seven countries of Latin
America included in our study. These rates are computed from individual household
surveys (see Section IV for a description of the data). On average, only four out of ten
workers 15 to 64 years old are contributing towards future pensions. 2 While some
workers might have contributed in former jobs and thus accrued some pension rights,
participation rates are very low, suggesting that a large share of the labor force in Latin
America will not receive a pension or will retire with meager benefits.

Nonetheless,

there are large differences across countries: Costa Rica, Chile and Brazil show
contribution rates above 50 percent, while in Nicaragua and Peru, less than 25 percent of
workers 15-64 years old participate in such programs. Participation rates are somewhat
higher among salaried workers, and very low among the self-employed, a group, for
whom, with the exception of Brazil, participation in social security is voluntary. In many
countries less than one in ten self-employed workers are contributing.
Most studies attribute the high rates of non-participation (also commonly referred
as informal employment) to the characteristics and regulations prevailing in the labor
market or to the characteristics of firms (Jackle and Li, 2006). Some studies emphasize
2

While workers might be affiliated but not actively contributing to social security, in this paper we use the
terms participation, affiliation and contribution as synonyms and referring to a worker that makes active
contributions to a public old age pension program (see section IV).
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the importance of wage rigidities caused by labor regulations, unions or efficiency wages,
which lead to rationing of formal sector jobs with benefits (Harris and Todaro, 1970;
Esfahani, Hadi and Salehi-Isfahani, 1989; Agénor, 2005) Other studies, explain
informality as the result of the decisions of firms (Levenson and Maloney, 1998). In this
view, firms decide whether to engage in formal institutions by assessing the benefits and
costs of doing so, with the outcome of this calculation depending on the cost structure
and characteristics of firms (for example, its size). In all these studies, participation in
social security is treated as exogenous to workers’ decisions. In this paper, we examine
how much of the low rates of participation can be instead accounted by the alternative
hypothesis that workers with weak preferences for participating in social insurance
programs sort into jobs in which social security is easier to evade. The possibility that
workers preferences are likely to underlie participation in social insurance programs has
been long recognized in the health insurance literature in developed countries (Monheit
and Vistnes, 2006). Yet this hypothesis has been hardly explored in the development
literature on informality.
To examine how worker preferences can account for the observed patterns of
participation in old-age pension programs, we first develop a very simple model
assessing individuals’ decisions to participate in old-age pension plans. The model is
based on the premise that while participation is in principle mandatory, enforcement is
weak. This model builds a bridge between the savings/insurance and the labor demand
literature and shows that (i) some individuals may be more willing than others to
participate in an old age program, (ii) some firms are more likely than others to evade
social security contributions, (iii) firms for which evasion is costly are more likely to hire
workers with stronger preferences for social security insurance and (iv) workers with
weaker preferences for social security are likely to be employed in jobs not registered
with social security.
We then explore the patterns of participation for salaried and self-employed
workers in seven countries of Latin America (Brazil, Chile, Colombia, Costa Rica, El
Salvador, Nicaragua and Peru) and find important commonalities across countries despite
fundamental differences in pension programs (pay-as-you-go versus individual
capitalization accounts). In all countries studied, old age pension participation strongly
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increases with the education and the age of a worker. Women tend to contribute more
than males, while being married and head of the household increases an individual’s
probability of contributing, particularly for males. Individuals in households with a
higher share of non-earners are more likely to contribute, while the size of the household
is negatively correlated with the probability of contribution. Individuals working in urban
areas at firms with more than five employees, employed full time, in the public sector and
in manufacturing are more likely to contribute than other workers. Workers in households
where other members are already contributing and workers with higher earnings are also
more likely to contribute. Our results indicate that factors related to the demand for
insurance (captured with individual and household variables) may account for at least 2030 percent of the explained variance.
The coefficients of a selection-corrected Probit model of social security
participation might be biased due to omitted variables. In particular, the danger is that we
might be attributing undue importance to demand factors because coefficients on
demand–related variables capture the correlation between worker and household
characteristics and some omitted job characteristics. To disentangle these effects, we
compare contribution patterns among wage employees, for whom participation is
compulsory, with contribution patterns among self-employed workers, for whom
participation is often voluntary. Since the latter are free to reveal their preferences for
social protection, a comparison between the two groups can shed light on the causes
behind low participation rates. Despite the lower contribution rates for self-employed
workers, we find strong commonalities in the contribution patterns of wage employees
and self-employed workers. These patterns suggest that, to a large extent, the low
contribution rates observed in Latin America are driven by a combination of certain types
of workers’ low willingness to participate in social security programs and the State’s
inability to enforce firms’ contributions for workers not willing to participate. Yet, quite
importantly, our evidence also suggest that some groups of workers, such as workers
earning wages below the minimum wage, or part-time employees, might be rationed out
of social security against their will.
The rest of the paper is organized as follows. Section II provides a brief
description of old-age pension systems in Latin America, and Section III presents a
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simple model of the determinants of contributions to old-age pensions programs. Section
IV discusses the data used in this paper, and Section V presents the results of studying
contribution patterns for wage employees and self-employed workers in a large number
of countries. Finally, Section VI concludes and provides some implications for social
protection policies.

II. Pension Programs in Latin America
Latin American countries present a variety of old-age pension programs. Here we focus
on the seven countries included in our empirical analysis (Brazil, Chile, Colombia, Costa
Rica, El Salvador, Nicaragua and Peru). Up to the 1970s, all of them relied on publicly
administered pay-as-you-go systems in which contributions from the active population
afforded the benefits of inactive pensioners; pensions were defined by governments
according to a formula based on previous salaries and contributions. Chile was the first
country to introduce mandatory private individual capitalization accounts in 1981, and it
has been the model for many other reforms of social security systems around the world
(Acuña and Iglesias, 2001). The origin of the privatization movement was mainly driven
by financial problems; the public social security systems were highly indebted and facing
an aging population, which jeopardized sustainability.
El Salvador (1998) adopted a system of individual capitalization accounts based
on the Chilean model. Individual accounts are privately managed and supervised by a
governmental agency. Pensions depend upon the balance accumulated in the personal
account and the type of payout chosen after retirement (schedule withdraw, permanent
life annuity or temporary income with deferred life annuity). In Chile and El Salvador,
the government guarantees a minimum subsidized pension. Moreover, in El Salvador at
the time of reform, some people affiliated with the old system were forced to remain in
the pay-as-you-go scheme (older than 55/50 for men/women) while others were free to
choose (middle age). New entrants are only allowed to participate in the new private
system.
Peru (1993) and Colombia (1994) introduced a parallel private capitalization
accounts system that competes with the pay-as-you-go system. Workers are free to

5

choose between the two modalities. In Colombia, for example, they are able to switch
every three years.
Alternatively, Costa Rica (2000) introduced reforms to combine the main
characteristics of both systems. The public system is kept as a basic pillar, but it is
complemented by individual capitalization accounts.
Finally, Nicaragua and Brazil maintain the public pay-as-you-go system. It should
be noted, however, that in Brazil some parametric reforms have been carried out in order
to homogenize different pensions systems among the different governmental levels.
In most cases, the reforms have increased the years of contributions necessary to
retire and the contribution rates. The goal has been to increase the link between the
contributions and the benefits obtained from the system and therefore strengthen its
financial sustainability
In all the countries studied, social security contributions are compulsory for wage
employees and are voluntary for the self-employed (except in Brazil where contributions
are also compulsory for the self-employed). Table A.1 in Appendix A presents a
description of the Social Security Systems in the seven Latin American countries under
study.

III. A Simple Model of Participation in Old Age Pension Programs
In this section, we adapt the De la Rica and Lemieux (1993) model of health insurance to
model the decision to participate in pension programs in Latin America. This simple
model is useful in that it helps to clearly state some predictions regarding which workers
are more likely to contribute to social security programs. We first consider the case when
participation is voluntary and then develop the case when participation in the program is
compulsory but enforcement is weak.

A. Voluntary Participation
Assume a two-period economy where individuals (workers) have the possibility to
participate in a voluntary pension program to insure consumption in the old age. In the
first period, individuals work, consume, save for the second period, and decide whether
to contribute a fraction t of their labor income Wi towards future pensions; in the second
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period, they retire and consume their first-period savings and the pension Bi, where i
indexes individuals. Workers can only participate in the plan through their employers,
who in turn collect the contributions and transfer the funds to the pension program
administrator. Workers decide whether to participate based on whether they are better off
receiving the pension and paying tWi than otherwise. Assume that worker i’s preferences
can be represented by:
U(C1i, C2i) = u(C1i) +

1
u(C2i)
1 + ρi

where Cji denotes consumption in period j by individual i and ρ i is the individual i
discount rate. Assume further that u’(Cji)>0 and u”(Cji)<0. Given t and Bi, workers will
choose consumption levels that maximize their utility function subject to their intertemporal budgetary constraint given by
(1-t) Wi= C1i+

1
(C2i – Bi)
(1 + ri )

(1)

and C ji > C
where ri denotes the interest rate

available to the worker, and C is a minimum

subsistence consumption level. The interior solution of this maximization problem yields

u’(C*1i)/u’(C*2i) =

(1 + ri )
.
1 + ρi

That is, consumption in the first period will be higher

(lower) than consumption in the second period if the interest rate available to the worker
is lower (higher) than her discount rate. If ri = ρ i then C*1i = C*2i.
Worker i will prefer to participate in the pension benefit program if

U (C1*i (t , Bi ), C 2*i (t , Bi ); t , Bi ) ≥ U (C1*i (0,0), C 2*i (0,0);0,0)

(2)

and condition (2) holds if and only if
tWi ≤

1
Bi
1 + ri

(3)
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that is, if the present value of the pension is no less than the cost of the contribution. In a
pay-as-you-go system, pension benefits are given by Bi = αWi where α is the
replacement rate determined by the pension plan. The higher the interest rate available
on savings and the higher the tax relative to the replacement rate, the less likely it is that a
worker will voluntarily participate in the pension plan. Instead, in an individual
capitalization system, the benefit is given by Bi = (1 + ~
ri )tWi , where ~
ri is the interest rate
available to the individuals investing in an individual capitalization account. Individuals
who can get returns on their savings above the returns yielded by individual capitalization
pension accounts will not voluntarily participate in a individual capitalization pension
plan.
For individuals for which Wi ≤

C
, the optimal consumption in the first period
1− t

involves a corner solution of the form C1*i = C , as well as no savings or participation in
pension programs.

3

Therefore the lower the income of the individuals, the lower the

probability that such workers participate in old-age pension programs.
Let us now look at the supply side. In order to participate in the program, workers
need to get jobs. Let ai denote the marginal product of labor of worker i, and let Wri be
the wage of such worker if she becomes self-employed. We refer to this wage as the
reservation wage in salaried jobs. In addition, let si denote the difference between the
marginal product and the reservation wage for worker i, si = ai - Wri. Positive surpluses
may arise because specific skills make a worker more productive in a given firm than in
other jobs—including self-employment-- or due to rents generated by imperfect
competition in the labor market. The division of the surplus between employers and
employees will depend on their relative bargaining power. Let β denote the share of the
surplus that accrues to workers after bargaining and Wi the wage paid to a worker.
In this environment, workers will accept salaried jobs as long as Wi ≥ Wri, and
firms will hire workers as long as ai ≥ Wi, while the wage that a worker will receive
would be (Wri + si β )(1-t) for a worker who chooses to participate, and Wri + si β for a
3

This formulation postulates that individuals with very low income will use their resources for
consumption of goods rather than for purchasing pension funds. It also assumes that earnings are at least
high enough to buy the subsistence bundle.
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worker who chooses not to. This implies that when workers are free to choose whether to
contribute or not, firms simply collect contributions from workers who have given them
instructions to do so. The pension program will not affect firms’ labor costs and therefore
the existence of such program will not change employment decisions by firms. 4

B. Binding Minimum Wages

In the former scenario, all workers who wish to participate in the pension program can do
so through their employers and therefore, participation is entirely determined by the
decisions of workers rather than the decisions of employers. This scenario is feasible only
when there are no restrictions on wage adjustment. Consider for example the case when
there is a binding minimum wage, W , such that W ≥ Wri+ si β . 5 Firms hire a worker i as
long as ai ≥ W . If ai ≥ W (1 + t ) , the firm can hire the worker at the minimum wage, pay
the cost of social security and still make a profit. However, per-worker profit is higher if
no social security contributions are paid. Instead, if W (1+t) ≥ ai ≥ W worker i is offered
a job only under the condition of no social security contributions. Therefore, a binding
minimum wage may result in inefficiently low pension coverage, since a subset of
workers may be denied contributions, even when they are willing to pay for them.
Inefficiently low coverage may also occur if workers’ participation in a pension
program brings additional costs for firms that cannot easily be transferred to workers (for
instance, because affiliating workers increases the probability of a tax inspection, or it
requires registering a firm). When minimum wages or other cost externalities are
important, participation is determined by the decisions of employers and not by workers’
willingness to pay.

C. Compulsory Contributions

4

In the more general case where the supply of labor of individuals enters in the utility function, the
presence of a voluntary benefit program may lead to higher labor supply, lower wages for salaried workers,
and more employment in this sector than when such program is not available.
5
It may be argued that if enforcement is imperfect minimum wages will not necessarily bind. Yet, recent
evidence for Brazil and Colombia suggest that despite high levels of non-compliance with social security
regulations, minimum wages are binding both in the formal and informal sectors. See Maloney and Nuñez
(2004) for Colombia, and Lemos (2004) for Brazil.
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Assume now that participation is compulsory, wages can freely adjust to compensate for
contributions, and enforcement is weak. As in the voluntary participation case, firms hire
workers willing to contribute to the pension program as long as ai ≥ (Wri+si β ). Instead,
compulsory participation increases the cost of hiring workers not willing to contribute if
the cost of non-compliance is larger than zero. Assume that, with probability λ <1, an
evading firm is discovered and forced to pay the social security contribution plus a fine
(t+f) (Wri+ s i β ) firms will choose to abide by the law and affiliate a worker for whom
ai ≥ (Wri+ si β )(1+t) if:
ai – (Wri + si β )(1+t ) ≥ ai – (Wri+ si β )(1+ λ (t+f))

(4)

which holds if f ≥ t (1 − λ ) / λ . 6 Thus, the higher is the probability of being caught and the

higher are the fines, the more likely are firms to comply. To the extent that λ or f
increase with the size of the firm, larger firms will be more likely to comply with
mandatory programs than smaller ones. Recent evidence presented by Aterido et al
(2007) based on firm-level data for over 70,000 firms in 107 countries indicates that
enforcement –as measured by labor and tax inspections—strongly increases with the size
of the firm. Therefore, affiliation rates are expected to be higher among workers
employed in larger firms.
Assuming that expression (4) holds, salaried employment of workers who are not
willing to participate may decline. This is the case for workers whose marginal product
cannot compensate for the tax, that is ai< (Wri+ si β )(1+t). 7 In this case contribution
rates increase, but at the potential cost of lower salaried employment. Notice that salaried
employment may decline even in the case where condition (4) does not hold and firms
choose non-compliance. This is because firms still incur the potential costs associated
with being charged a fine. Thus, the employment condition in this case is:
ai ≥ (Wri+ si β ) (1+ λ (t+f))
D. Self-Employment
6

Chong and Saavedra (1999) also make the case that entering the informal sector is a decision that both
firms and employees make on the basis of cost benefit evaluations that are continuously revised and may
vary depending on changes in institutions, regulations, preferences and changes in economic activity.
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Workers may become self-employed, either by choice, or because they do not find jobs as
salaried workers. Workers engaged in self-employment contribute to old age pension
programs if,
tWri ≤

1
Bi
1 + ri

(3)’

where Wri is the return to self-employment. Enforcement of compulsory contributions in
the wage employment sector reduces wage employment among workers unwilling to
contribute if ai< (Wri+ si β )(1+t). Therefore, enforcement results in a higher proportion
of contributors among wage employees and a lower share of contributions among the
self-employed as workers unwilling to contribute shift to self-employment.

E. Summary

The simple model presented above suggests that in economies where enforcement is
imperfect participation patterns will, to a large extent, reflect individuals’ taste or ability
to pay for social protection. Our model also shows that better enforcement will result in
higher contribution rates among workers with low willingness or ability to participate,
but at the possible cost of lower wage employment and higher self-employment for these
workers.
In this model we have assumed perfectly rational individuals, whilst mandatory
pension plans are often justified on the grounds of sub-optimal old age savings. The
introduction of time inconsistency or incomplete information about the benefits of
planning for old age in this simple model would reinforce the main conclusion of the
model, as it would create further incentives for workers not to participate. In this case,
mandatory enforcement could, under some hypothesis, increase workers’ welfare, but
still at the potential cost of lower formal employment rates.

If ai<(Wri + siβ )(1+t) but ai > Wri (1+t) firms could pass on the cost of the contribution to workers
without necessarily reducing employment, as long as β declines.
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IV. Data

This study draws from a large set of household surveys from seven countries during the
1990s 8 . Since our methodology involves comparing results within and across countries,
our goal has been to create a set of consistent variables across countries and over time but
there are some limitations. Thus, while our main variable of interest is whether workers
are actively contributing to old-age pension programs, in Brazil, Costa Rica, El Salvador,
and Nicaragua survey information refers to contribution to social security, which includes
pensions plus other social security programs. 9 A related challenge is that in Colombia,
Peru and El Salvador the question posed in the household surveys refers to the worker’s
affiliation rather than contribution status. Workers could be affiliated to social security –
for example, by opening an individual capitalization account—but not being actively
contributing at the moment. Reassuringly, data from Chilean 1994 CASEN Survey
indicates that 93 percent of affiliated salaried workers were also contributing at the time
of the survey. Moreover, in all countries the questions refer to the current job, which
increases the probability that the worker interprets the question as current contributions.
In what follows, we assume that in the three countries mentioned the answers refer to
contribution status.
The data cover the period 1990-2002 but the information is not balanced across
countries. For Costa Rica, the data provide coverage of the entire period. For Brazil, the
data cover the period 1992–1999. For Colombia and Chile, the data cover the period
1996-1999 and 1994-2000, respectively. For El Salvador and Nicaragua, the information
is only available for the later half of the period. Lastly, for Peru the available years are
1994, 1997 and 2000. The average number of observations per survey and year ranges
from 19,000 (Peru) to 340,000 (Brazil). The geographic coverage of the study is
nationwide. Table A.2 provides further information on the countries, years, geographic
coverage and average number of observations contained in the data.

8

The working paper version considers eleven countries. In this version we excluded four countries
because either the household surveys did not provide information about social security participation for the
self-employed (Argentina, Mexico and Venezuela) or because the number of observations was very small
to provide reliable estimates (Paraguay).
9
See Table B.1 in Appendix B for a more detailed description on the construction of the social security
variable.
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We restrict the sample to men and women 15-64 years old who work more than 5
hours per week and consider two categories of workers: salaried and self-employed.
Salaried workers are individuals who work for a public or private employer in exchange
for remuneration, either wages or salary. The self-employed operate their own economic
enterprise or engage independently in a profession or trade, and hire no employees. We
exclude employers and non-remunerated workers from the analysis. Contribution rates
for self-employed in Nicaragua, Peru, and El Salvador are too low to yield reliable
estimates. Therefore, our analysis concerning the self-employed is restricted to three
countries: Chile, Colombia and Costa Rica. 10
To assess a worker’s wage relative to the minimum wage, we gather minimum
wage (MW) levels from individual country statistical reports and Ministries of Labor.
Since wages reported in household surveys are net of social security contributions, we
use information on total workers’ contributions to social security programs (maternity
and sickness, pension programs, workplace injuries, unemployment insurance and family
allowances) obtained from various issues of the Social Security throughout the World
published by the U.S. Social Security Administration, to compute gross wages. We also
gather information on firms’ contributions to such programs to assess whether gross
wages fall in the MW-MW*(1+t) interval, where t are total contributions to social security
paid by firms.
Tables 2, 3 and 4 summarize the means of the variables included in our analysis
of the full, salaried workers, and self-employed workers samples, respectively. On
average, 27 percent of workers in our sample are self-employed, ranging from 16 percent
in Chile to 37 percent in Colombia. In the sample of salaried workers, participation rates
range from 32 percent in Nicaragua to 78 percent in Chile. On average, 57 percent of
salaried workers are contributing to mandatory old-age pension programs. The share of
contributors among self-employed workers, on the other hand, ranges from below 2.5
percent in Nicaragua and Peru to 40 percent in Costa Rica. Women make up 30 percent
of the salaried workers and 39 percent of the self-employed.

10

While there are enough self-employed workers contributing in Brazil, we do not focus on this country
because contributions for the self-employed in Brazil are compulsory.
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On average, three out of five salaried workers are in the prime-age group (25-49
years old) and have either primary or secondary education. About 44 percent are heads of
households, and the share of wage-earners earners in a household averages 47 percent. In
contrast, workers in self-employment tend to be older, less educated and more likely to be
heads of the household than wage employees.
The variable firm size distinguishes firms with fewer than five workers from
larger firms. On average, about 27 percent of employees work for small firms. Moreover,
about 22 percent of the salaried workers are in the public sector. Sectors of activity are
identified at the 1-digit, ISIC-Rev. 2 classification. Due to the reduced number of
observations for some countries in Agriculture, Hunting, Forestry and Fishing, this sector
is merged with Mining and Quarrying. Between 13 to 23 percent of the salaried
employees are in Manufacturing and another 15-21 percent in Wholesale, Retail and
Hospitality. Among the self-employed, between 23 and 58 percent are concentrated in
Wholesale and Retail and Hospitality.
For salaried workers, non-compliance with minimum wages varies from 9 percent
in Brazil to 32 percent in Colombia. Among the self-employed, the incidence of wages
below the minimum wage tends to be higher than among salaried workers. The incidence
of part-time work ranges from 6 to 15 percent among salaried workers and is higher
among the self-employed.
We further identify if the worker lives in an urban area. An average of 78 percent
of the salaried workers and 69 percent of the self-employed reside in urban areas.

VI. Empirical Methodology and Results

A. Methodology

We estimate the determinants of the probability of contributing to an old age pension
program using individual-level data, accounting for possible selection bias in
employment. For each country, we assume that the probability of contributing for worker
i in sector of activity j (ISIC 1 digit) in period t is explained by the following model:

14

Y * ijt = α + Z i δ 1 + H i δ 2 + Fi δ 3 + S j δ 4 + Tt δ 5 + u1i

⎧
⎪1 if Yijt * > 0
where y ijt = ⎨
⎪0 otherwise
⎩
Pr ob( y ijt = 1) = Φ (α + Z i δ 1 + H i δ 2 + Fi δ 3 + S j δ 4 + Tt δ 5 )

(5)

while the selection equation is
K iθ + u 2 i > 0

(6)

and u1i , u 2i are Normally distributed N(0,1) with corr ( u1i , u 2i )=p.
Z i is a vector of individual characteristics, H i is a vector of household

characteristics, Fi are a set of variables related to the job, S j and Tt are a set of sector and
time dummies, and Φ (⋅) represents the c.d.f. of a standard normal variable. Among the
personal characteristics, we include age, gender, marital status, level of education and
geographic area. In our simple model, decision-making occurs at the individual level;
however, social security decisions are likely to depend on household characteristics.
Consequently, we include controls to account for the following factors: whether the
individual is the head of the household, if there are other members contributing to social
security, the total number of household members and the share of inactive members by
age group (less than 15, 15-64, more than 64). In terms of job characteristics, we control
for part-time work (that is, if a person works less than 30 hours per week), firm size (up
to five 5 employees or more than five), whether the worker is self-employed, and whether
the worker is in the public sector. We also control for wage level including a variable that
assesses the worker’s wage in relation to the minimum wage dividing the wage
distribution in brackets, distinguishing whether a worker earns a gross wage below the
gross minimum wage (MW), between MW and MW(1+t), between MW(1+t) and
MW(1+t)2, between MW(1+t)2 and MW(1+t)3, and above the latter value. The groups of

interest are workers who earn wages below the minimum wage and workers who earn
wages immediately above the minimum wage. In the first group, contribution rates are
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expected to be lower because firms cannot register workers at a wage below the statutory
minimum. Also, in the second-lowest wage group, firms’ contribution to social security
cannot be passed on to workers in the form of lower wages and therefore the incidence of
social security may decline. Taking the bracket MW(1+t)- MW(1+t)2 as the reference
group, a negative and statistically significant coefficient for the income group MW MW(1+t), accompanied by a non-statistically significant coefficient for the income group
MW(1+t)2- MW(1+t)3, would identify a negative effect of wage rigidities on social

security contributions.
We further include a set of time dummies to control for cyclical changes in the
interest rate and personal income, and a set of industry variables (1 digit ISIC) to account
for differences in market power, importance of specific skills or probability of
enforcement that may differ systematically across industries.
In the selection equation (6) we include the set of individual and household
characteristics ( Z i , H i ), a variable that identifies if a worker lives in a urban or a rural
area, plus a variable that indicates the number of children ages 4-10. We also include the
interaction of this variable with gender. We exclude children ages 0 to 4 because they
might be endogenous to the employment participation decision. Instead, it is considered
that for children ages 4 onwards the fertility decision is sufficiently pre-determined
relative to the decision of participating in the labor market.
Estimating this model provides valuable information about the correlates of the
decision to contribute to old age pensions. Yet, the coefficients of demand or job
characteristics may not correctly identify whether the observed contribution patterns are
driven by workers’ decisions or firms’ choices. This is because statistically significant
coefficients for firm and job characteristics may reflect sorting decisions by workers
rather than rationing decisions by firms – i.e. workers not willing to participate seek jobs
with better possibilities of evasion. Similarly, statistically significant coefficients for
demand variables (individual and household characteristics) may reflect correlation with
unobserved employment characteristics rather than the effect of individuals or household
choices. We address this issue in two alternative ways. We first compute a lower bound
of how much can be accounted by demand factors by assessing the change in the
explained variance between a model that includes only employment characteristics, and a
16

model that includes individual, household and employment characteristics.

This

approach takes into account the high correlation between groups of variables, but is liable
to omitted variable bias.
Our second approach is to compare the coefficients estimated for salaried
workers, for whom participation is compulsory, with the coefficients estimated for selfemployed workers, whose participation is voluntary and which therefore can freely
disclose their preferences for social protection. To the extent that the coefficients on the
demand factors look similar across both groups of workers, it is possible to argue that the
coefficients in the demand variables reflect preferences for social protection. This
identification strategy relies on the assumption that preferences for social protection are
comparable in both groups of workers. Recent evidence suggests that self-employed and
salaried workers are not greatly different. Barr and Packard (2002, 2003) perform field
experiments in Chile and Peru, asking individuals hypothetical questions to measure
agents’ risk and time preferences through decisions about contributing to a pension
program. They find that the self-employed are indistinguishable from salaried workers
with respect to these parameters.

B. Results

Individual Characteristics

Table 5 shows the Probit estimates for all workers. Across all countries, the probability of
contributing to social security is strongly correlated with education. In general, there is a
large increase in the probability of contributing if a worker increases his level of
education from primary complete to secondary complete. After this level, even when
generally the probability grows, the differences across education groups are much
smaller, with the exception of Peru, where the probability of participation almost doubles
for workers graduated from college relative to those that graduated from secondary.
The probability of contributing to social security also differs substantially across
age groups. In all countries, contribution probabilities are higher for prime-age (25-49)
and older workers (50-65) than for workers younger than 25. In Brazil, prime-age
workers are more likely to be contributing than older workers, while in the rest of the
countries the opposite is true. In Nicaragua and Peru, the two countries with the lowest
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contribution rates, the difference between the contribution rates for men 50-64 year-old
and prime-age men is very large. This suggests that one of the reasons for the low
contribution rates is that people only start contributing a few years before the retirement
age. This behavior is likely to be driven by the retirement conditions, which are
extremely generous in both countries. In Paraguay it is possible to retire only after
approximately 15 years of contributions, and the wage base for the pension is calculated
as the average of the 3, 4 or 5 last years of work. In Peru (in the pay-as-you-go system),
workers can retire after 20 years of contributions and with a base wage computed as the
average of wages during the last five years (See Table A.1).
For most countries, the probability of contributing is higher for single women
than for single men; however, the order is reversed for married women. To the extent that
married women are entitled to a survival pension (if they survive the spouse) or can
access their husbands’ account balances, which are in many cases higher than the pension
they can get through their own contributions, they have a smaller incentive to contribute
relative to that of married men or single women.
Lastly, contribution rates vary with the area of residence. In most countries, urban
residents have a higher probability of contributing than rural residents. Such differences
could be explained by (i) differences in enforcement between rural and urban areas; (ii)
higher earning opportunities during old-age in rural areas; or (iii) higher life expectation
in urban areas.
Interestingly, De la Rica and Lemieux (1993) examine the incidence of health
insurance coverage in the United States and Spain and find patterns that are similar to the
ones reported here. In both countries, coverage increases with education and experience.
Coverage also increases for married individuals, particularly men. Such similarities
suggest that the patterns of coverage of social security protection are similar across
countries at different levels of development.

Household Characteristics

The structure of the household strongly affects the probability of participation in ways
that are strikingly common across countries (Table 5). Except in Nicaragua, male
household heads are more likely to be contributing than other members of the household.
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In addition, in five out of seven countries, female household heads are less likely to
contribute than male heads. Across countries, individuals in households with a higher
share of inactive members (relative to the total number of members in the household)
have a higher probability of contributing. This probability increases with the age of the
inactive individuals. In contrast, individuals in larger households are less likely to
contribute. In addition, our findings strongly contradict the notion that individuals “freeride” on other household members that are contributing to social security. We find that, in
all countries, and therefore regardless of the pension model, the probability of
participation increases between 5 and 12 percentage points for workers who have at least
one additional household member contributing. This variable may be capturing
unobserved household characteristics that are correlated with the probability of
contributing.

Job and Sector Characteristics

Job characteristics are also important in determining contribution probabilities. Part-time
workers are much less likely to be contributing to social security than workers employed
full-time. Similar results were also found by De la Rica and Lemieux (1993) for Spain
and the United States. Workers in low-paid jobs are also less likely to be contributing
than workers who earn higher wages. This is especially the case for workers who earn
wages below the minimum wage.
On the other hand, only in Nicaragua is there evidence that workers in the bracket
immediately above the MW are less likely to be contributing than workers in the control
group (above MW*(1+t) and below MW*(1+t)2), while the probability of those in the
following wage bracket does not significantly differ from that of the control group. For
the rest of the countries, the effects of the minimum wage on workers immediately above
the minimum, if present, cannot be disentangled from a strong income effect, which
indicates that workers in higher wage brackets are much more likely to contribute that
workers with wages around or below the minimum wage. 11
11

We attempted to disentangle these effects estimating two alternative specifications: The first one
substitutes the set of minimum-wage related variables included in Table 5 for an alternative set of variables
that contains the log of wages (to capture the income effect) and two dummy variables identifying the
position of the wage relative to MW*(1+t). The first dummy, below, takes a value of one if a worker’s
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Our results also suggest that workers in larger firms are more likely to contribute
than workers in small firms. Differences in enforcement among small and large firms, in
the development of specific skills, or in the existence of rents could explain this effect,
whose magnitude is very large. Being employed in a firm of with five employees or less
reduces the probability of contribution relative to salaried employees in large firms in 14
percentage points in Peru or 26 percentage points in El Salvador. Instead, being selfemployed reduces considerably the probability of contribution, most notably in Brazil
and Colombia. Lastly, workers in public sectors jobs are much more likely to be
contributing.
Finally, contribution probabilities vary by sector and the patterns are again
common across countries. In all, workers in the primary sector (Agriculture and Mining)
have a lower probability of contributing than workers in the excluded sector
(Manufacturing). This difference ranges from 2 percentage points lower in Costa Rica to
28 points in El Salvador. Construction workers are also much less likely to be
contributing than manufacturing workers (with a difference in participation of between 6
and 19 percentage points). Workers in Transport, Storage and Communication and in
Community, Social and Personal Services, are also less likely to be contributing than
workers in Manufacturing. In contrast, contribution patterns are less clear for workers in
Utilities and in Financing, Insurance, and Business Services. In some countries those
workers exhibit higher contribution rates than in Manufacturing, while in other countries
the opposite is true. Sector differences may arise from differences in technology and
market structure that in turn lead to differences in rents across sectors. They may also
reflect differences in enforcement rates across sectors. Packard, Shinkai and Fuentes
(2000) also find lower levels of coverage among workers in small firms and those
employed in the agriculture, transportation and construction industries.

wage is between 0.95* MW*(1+t) and MW*(1+t) while the other, above, takes the value of 1 if a worker’s
wage is between MW*(1+t) and 1.05* MW*(1+t). The expected signs are negative for below, and not
statistically significant for above. In the second specification, we include the two described dummies but
substitute log of wages by a polynomial function of wages. In the two cases, we find that the only country
for which the signs and statistical significance conform to the predicted ones is Nicaragua. Therefore, with
the exception of this country, we do not find evidence indicating that minimum wages are exerting adverse
effect on the contribution rates of low-wage workers.

20

To analyze the degree of commonality across countries in our study, we compute
the cross-country correlations between marginal effects for all the variables of our model.
Table A.3 reports the results. The correlation coefficients are extremely high (above 0.65
in all cases) and statistically significant at the 1 percent level in all cases.

This

underscores the fact that the patterns of social security coverage are very similar
countries of Latin America regardless of the pension system.
While it is expected that demand (individual and household characteristics) and
supply (job, firm and sector characteristics) factors are highly correlated, it is useful to
compute the upper and lower bounds of the fraction of the explained variance accounted
for by demand factors. To compute these bounds, we first estimate selection corrected
Probit models for each country including only supply correlates. We compute the lower
bound by comparing the resulting pseudo R-square with the ones resulting from the full
model (as presented in Table 5) according to the formula (Pseudo R2 full-Pseudo R2
Supply)/Pseudo R2 Full. Similarly, we compute the upper bound by first estimating a

Probit including only demand correlates and comparing this model’s pseudo R2 with the
one obtained from the full model according to the formula 1-((Pseudo R2 full-Pseudo R2
demand)/Pseudo R2 Full). The results of these computations are presented in Table 6. We

also perform the same computations with the R2 obtained from estimating a selection
corrected Linear Probability Model (LPM) instead of the selection corrected Probit.
While the coefficients resulting from the LPM are very similar to the marginal effects in
the Probit, the LPM has the advantage that the R2 is directly related to the variance of the
dependent variable, while the Pseudo R2 is not.
The results indicate that in average, demand factors account for between 20 and
55 percent of the total explained variance, if the LPM is used, and between 30 and 52
percent if the calculation is performed with the Probit. Such figures suggest that, in
addition to supply factors, demand variables play an important role in determining the
probability of contributing to social security programs. Demand factors seem to be less
important in Brazil, Chile and El Salvador, where supply variables seem to be the main
factor in accounting for the explained variance in social security contribution status.
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Country Characteristics

How much of the variance in social security contributions can be explained by individual
and firm characteristics and how much can be explained by country policies or
institutions, such as differences in enforcement or better management of social security
schemes? To answer this question we pool the data for all countries and estimate the
empirical model reported in Table 5 with and without country dummies allowing for
clustering of the errors at the country level. We then compare these results with the
results of estimating a pooled model with only country dummies as explanatory variables.
The first column of Table 7 reports the results of the model only with country dummies,
the second column reports the results of estimating the specification reported in Table 5
with the pooled data without country dummies, while the third column reports the results
of adding all the controls. The coefficients in the country dummies reported in the first
column indicate that Chile (the omitted country) has the highest contribution rate of the
sample of countries studied.
The marginal effects of the country dummies suggest that there are significant
differences in contribution rates across countries even after accounting for individual,
household and firm effects. Similar effects are obtained when individual observations are
weighted so that all countries have equal weight in the estimation. Differences in
enforcement or in the overall attractiveness of social security systems may explain
differences in country means.
In contrast, country variables have a seemingly small effect on the explained
2

variance. In addition to the pseudo R , a measure not directly related to the variance of
the dependent variable and biased to be less than one, we include other measures of
2

goodness of fit, such as the count of correctly classified observations, or the R of a
2

2

Linear Probability model.12 Neither the pseudo R , the R nor the predictions of the model
improve much when country dummies are taken into account. Thus, the percentage of
cases correctly predicted by the model goes from 69 to 71 in both models with and
2

without special weights, a fairly marginal improvement. Similarly, the R increases from
0.43 (0.38) to 0.46 (0.45) when country effects are added to the model without weights
12

All models account for selection into employment.
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(with weights). In sum, country factors such as institutional enforcement or the
attractiveness of the social security program explain differences in mean contribution
rates across countries, but explain little of the individual variance in contribution rates.
The analysis above indicates that the patterns of contribution to social security
exhibit prominent regularities across countries, individuals, households, firms and
sectors. An analysis of variance suggests that at least in four out of seven countries, in
addition to supply factors, demand factors account for a substantial share of the explained
variance. In the next section, we compare the patterns of contributions between salaried
and self-employment workers. Similar patterns across the two groups would provide an
additional indication that to an important extent the patterns of contributions among
salaried workers respond to the voluntary choices of workers rather than, or in addition
to, the evasion decisions of firms.

C. Results for salaried versus self-employed workers

Table 8 summarizes the results of an extended model in which we add interactions of the
variables presented in table 5 with self-employment, focusing on the three countries for
which enough self-employed workers are contributing to social security. The results
suggest that there are few differences between the patterns of contributions of salaried
and self-employed workers even if, as shown in Table 5, self-employed contribute less on
average than salaried workers. When different, the patterns for self-employment tend to
magnify the differences across individuals found for salaried workers, which would go in
the direction of confirming that the patterns for self-employed workers show the
unrestricted preferences of workers who are similar in their preferences for social
protection to salaried workers.
For example, in Chile and Colombia, gender patterns of participation (for single
or married workers) do not vary across salaried and self-employed workers. In Costa
Rica, women are less likely to contribute among self-employed than among salaried
workers.
There are also some small differences in the age patterns of affiliation between
salaried and self-employed workers that go in the direction of indicating a stronger
relationship between age and probability of contribution for self-employed workers.
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Similarly, there are very few differences in the education patterns of contribution across
the two groups, with a steeper effect of graduating from college among the self-employed
in Chile, and a slightly lower effect of graduating from secondary completed among selfemployed workers in Colombia. There is also a slightly larger probability of contribution
among workers with primary education among the self-employed in Costa Rica.
Similarly, only a few of the interactions between household characteristics and
self-employment are statistically significant. The only pattern that emerges is that the
effect of having other members of the household affiliated with social security has a
smaller effect on the contribution rates of self-employed workers than among salaried
ones. We do not have a good explanation for this effect.
Instead, and quite interestingly, systematic differences across the two groups arise
in many of the job characteristics suggesting that supply factors are also an important
determinant of contributions. Thus, in Costa Rica and Colombia, earning wages below
the minimum wage reduces the probability of contributions for both types of workers but
the effect is more prominent in the wage employment sector, suggesting that firms that
pay wages below the minimum wage are also likely to evade social security contributions
(or force workers to register as self-employed). Similarly, part-time workers have a
lower probability of contributing to social security relative to full time workers in the
wage employment than in the self-employment sector. This suggests that, at least for
some workers, part-time salaried work might be the result of a deliberate strategy by
firms to evade social security. Lastly, it is also worth noting that the distribution of
contributions across sectors tends to be skewed towards manufacturing among the
salaried and against manufacturing among the self-employed. This pattern can emerge
from a stricter enforcement of social security laws in the manufacturing sector relative to
other sectors of activity among salaried workers.13

13

Notice that stricter enforcement in manufacturing explains both the higher coefficient in manufacturing
wage employment and the lower coefficient in manufacturing self-employment. This is because higher
enforcement in the manufacturing wage employment may push some manufacturing workers towards the
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D. Discussion

Similar patterns of contributions of salaried and self-employed workers across individual
and household characteristics suggest that demand factors are important in explaining
contribution decisions. Therefore, low contribution rates are partly explained by the
inability of enforcement authorities to undo the outcomes of voluntary choices. The
results would suggest that in many countries, at least 20 to 30 percent of the explained
variance can be attributed to demand factors. Yet, there is also evidence that some
workers may be rationed out of social security. This is the case for workers employed in
part-time jobs or earning wages below the statutory minimum. It could also be the case
for workers employed in small firms.
The fact that workers may choose to be informal is at odds with traditional
theories of labor market segmentation emphasizing rationing out of good jobs with
benefits. In fact, recent evidence for Latin America strongly suggests that the dual labor
market model may not be an accurate representation of reality. Maloney (1999) and
Bosh and Maloney (2005) study mobility patterns across sectors using detailed panel data
for Mexico, Argentina and Brazil and find only limited evidence in favor of the dualistic
model. Navarro-Lozano and Schrimpf (2004) estimate counterfactual wages for formal
workers in the informal sector in Mexico and also conclude that there is no evidence of
segmentation in the labor market. Gong, van Soest and Villagomez (2004) and Gong and
van Soest (2002) estimate dynamic multinomial Logit models to assess mobility patterns
in Mexico and they conclude “many of our findings suggest that, for the less educated
workers, the dualistic view of the labor markets is not a good description.” Yet, these
authors also conclude that the market for higher educated workers seems to behave more
according to the dual hypothesis. The work presented in our study suggest that informal
sector jobs may be desirable to lower educated workers because they allow them to evade
contributions on programs they don’t want. Instead, since protection is more valuable for
higher educated workers, formal jobs might be more desirable for those workers.
Our results are also in line with a number of recent studies indicating that workers
bear a part of the cost of social security contributions in the form of lower wages.

self-employment sector, which in turn reduces the contribution rate among manufacturing self-employed
workers. This is so, because enforcement displaces workers with lower willingness to contribute.
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Edwards and Cox-Edwards (2002) find that in Chile, after controlling for selection,
wages of individuals contributing to social security are 8.5 percent lower than those of
non-contributors. Since contributions to social security (health, life insurance and
pensions) amount to about 20 percent, more than 40 percent of the contributions are
passed on to workers. Gruber (1997), MacIsaac and Rama (1997), Marrufo (2001),
Mondino and Montoya (2004), and Heckman and Pagés (2004) also find evidence of
sizeable pass-through in Chile, Ecuador, Mexico, Argentina, and in a sample of Latin
American countries, respectively. Workers not willing or able to accept a wage cut prefer
not to contribute; weak enforcement allows them that option.
Finally, our findings are also consistent with recent studies conducted in the US
emphasizing the role of workers preferences for health insurance coverage. Monheit and
Vistnes (1999) use the 1987 National Medical Expenditure Survey and show that weak
preferences for health insurance are an important element in salaried workers’ decision to
sort into jobs without insurance. Their analysis also shows that approximately 30 percent
of such workers failed to obtain jobs consistent with their taste for coverage, suggesting
the presence of ‘imperfect sorting’. Monheit and Vistnes (2006), use the 2001 Medical
Expenditure Panel Survey and find that single and married workers with weak or
uncertain preferences for health coverage are less likely to obtain jobs with health
insurance and to take up offered coverage than those with strong preferences.

VI. Conclusions

This paper explores the reasons behind the low contribution to mandatory old age
pension programs in seven countries of Latin America. Our results indicate that the low
rates of contribution are partly explained by demand factors (such as individual
preferences). Weak enforcement has enabled many workers to opt out of social security
programs they do not find beneficial, either because of low taste for insurance, lack of
information on the benefits of planning for retirement, affordability issues, or because
social security systems are not well targeted to these workers’ needs. Across countries,
the pattern is strikingly similar: the unskilled, the young, married women, workers living
in large households with many active members, workers without other members of the
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household contributing to social security, workers with low wages and workers in rural
areas find social security programs less attractive than the average worker. Yet, not all
participation outcomes are the result of workers’ choices. The evidence presented in this
paper also suggests that some workers may be rationed out of social security. This seems
to be the case for workers in part-time jobs and earnings below the minimum wage. It
may also be the case for at least some workers employed in small firms.
Our findings raise some key implications for public policy. The first one is that
toughening enforcement can increase the percentage of contributors to social security but
reduce salaried employment for workers unwilling to contribute. 14 The second
implication is that minimum wage policies may lead to sub-optimal participation,
although evidence of this effect was also found for Nicaragua. A related implication is
that part-time work may be a form of evasion; regulations pertaining to this form of work
should be reviewed to minimize such incentives. Our results also suggest that policies
that seek to de-link contributions from labor market participation will not necessarily
solve the contribution deficit. Instead, if the problem lies in the low willingness or ability
to participate of a large number of less-advantaged workers, policies intended to increase
the coverage of social security programs should alter the current equation of benefits and
contributions. This may imply subsidizing workers with low willingness or ability to
contribute, improving information about the benefits of planning for old age, or better
targeting the package of benefits to the needs and risks of people with low willingness to
contribute.

14

It may also reduce welfare, unless workers are time-inconsistent or rationally bounded in their intertemporal consumption choices.
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