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Abstract

In 1990 Colombia replaced its traditional system of severance payments
with a new system of severance payments savings accounts (SPSAs). Al-
though severance payments are often justified on the grounds that they pro-
vide insurance against earnings loss, they also increase costs for employers
and distort employment decisions. The extent of these distortions depends
largely on how much of the costs of severance pay can be shifted from em-
ployers to workers. One reason why the effects of severance pay may not be
completely shifted is that workers may fear the firm will “take the money and
run” by declaring bankruptcy. A system of SPSAs eliminates this moral haz-
ard problem, so it should facilitate the shifting of severance payments’ costs
to workers in the form of lower wages. Empirical results using the Colom-
bian National Household Surveys indicate that the introduction of SPSAs
lowered wages by between 60% and 80% of total severance payment contri-
butions. These results are consistent with increased shifting after SPSAs
were introduced.
JEL Codes: E2, H2, J3, J6.
Keywords: Severance Pay, Distortions, Tax Shifting, Individual Ac-

counts.
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1 Introduction

In Latin America, much as in Europe, high severance payments and other
dismissal costs are often blamed for labor market rigidity and high unem-
ployment rates. On the worker side, severance payments probably increase
reservation wages and reduce exit rates from unemployment. On the firm
side, government-mandated severance paid at the time of separation distorts
incentives to hire and fire, at least when such schemes cannot be undone by
private transfers from workers to firms in the form of lower wages.1 One
reason why these transfers may not be fully offset is because of imperfections
in capital markets that prevent complete consumption smoothing and limit
the amount that workers are willing to pay up-front. Another reason is that
workers may not be willing to make up-front payments because they may
fear that the firm will “take the money and run” by declaring bankruptcy.
In 1990, Colombia introduced a labor market reform that transformed the

traditional severance payments system in the formal sector, which required
employers to pay severance at the time of separation. In particular, the
reform introduced a new system of fully-funded Severance Payments Savings
Accounts (SPSAs) for formal workers hired after 1990. The SPSAs required
employers to deposit a percentage of wages into guaranteed individual ac-
counts available to workers in the event of job separation.
This paper asks whether the introduction of SPSAs reduced distortions

in the labor market. The idea is that changing from a traditional system
of severance payments to a system of SPSAs should reduce firm default and
facilitate shifting of severance payments’ costs to workers in the form of
lower wages. Thus, SPSAs should reduce employment distortions in the
labor market by neutralizing government-mandated severance with private
transfers.
The empirical analysis looks at wages of formal and informal workers (i.e.,

workers covered and not covered by severance payments) who were hired be-
fore and after 1990 (i.e., workers only eligible for SPSAs and workers eligible
for traditional severance payments). Using data from the National House-
hold Surveys (NHS) for 1988-96, I find that the wages of workers covered by
severance payments and eligible for SPSAs decreased by between 60% and
80% of employers’ SPSA contributions after 1990. These results suggest ad-

1Lazear (1990) was the first to propose that any government-mandated severance pay-
ment could be undone by a ‘voluntary’ transfer from workers to firms. Lazear (1990) also
explains why government-mandated severance payments may be hard to undo in practice.
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ditional shifting after the introduction of SPSAs compared to the situation
with traditional severance payments.
The rest of the paper proceeds as follows. Section 2 describes the intro-

duction of SPSAs in Colombia. Section 3 presents empirical evidence on the
effects of SPSAs on wages. Section 4 concludes.

2 Severance Payments Savings Accounts in

Colombia

Prior to the 1990 labor market reform, the system of severance payments
in Colombia resembled the traditional system in many countries, requiring
employers to pay severance at the time of separation.
Before the reform, employers were required to provide severance pay equal

to one month per year worked, based on the salary at the time of separation
(specifically 8.3% of the salary). The exceptions were self-employed, family
workers, and workers in firms with less than five employees, and domestic
workers, who were entitled to only half of 8.3%.2 Moreover, the legislation
allowed covered workers to borrow from their severance pay for investments
in housing and education, by deducting the amount from the payment at
the time of separation.3 Prior to the reform, the loans were credited in
nominal terms and not appropriately adjusted for inflation. In a country
like Colombia with high rates of inflation, this accounted for a substantial
extra cost.4

Lazear (1990) shows that severance payments of this sort should not gen-
erate any distortions if they can be offset by private transfers from workers
to firms in the form of lower wages. In practice, however, imperfections in
capital markets that prevent complete consumption smoothing may limit the
amount that workers would be willing to pay up-front. Second, government-

2In practice, many workers are employed by firms that do not comply with labor
legislation and thus are not covered by severance payments. Employment in such informal
sector firms accounts for around 50% of total employment in Colombia.

3The total amount that could be borrowed was limited to the severance payments the
worker had earned up until that date.

4According to Ocampo (1987), the fact that prior to the reform, loans were credited in
nominal terms implied an additional 35% of total severance payments in the manufacturing
sector. That is, according to Ocampo’s estimates, the improper crediting of loans raised
severance costs by an additional 2.9% of the yearly salary in the manufacturing sector.
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mandated severance pay will not be completely offset if minimum or bar-
gained wages limit the ability of workers to accept low enough wages. Fi-
nally, full shifting is prevented if workers fear the firm will “take the money
and run” by declaring bankruptcy.
All of these limitations were likely important in the Colombian context.

Evidence for developing countries suggests failures in formal credit and insur-
ance markets.5 Also, recent evidence suggests that minimum wages bind in
Colombia (Bell (1997), and Maloney and Nuñez (2004)). Finally, it was well
known in Colombia that, under the old regime, firms about to go bankrupt
would simply not pay severance or would negotiate a package substantially
below what was owed in severance payments (see, e.g., Ocampo (1987)).
The 1990 reform introduced two major changes with respect to severance

payments in large part trying to address firm default under the old regime.
First, the amount of severance payments was reduced because employers were
no longer required to pay one month per year worked out of the salary at the
time of separation. Instead, they were required to pay one month per year
worked based on the salary at each point in time. Since salaries increase
with tenure, this adjustment reduces severance payments. Moreover, since
workers could continue to borrow against their severance payments, the 1990
reform introduced proper adjustments of the loans for inflation.
The most important change introduced by the reform was the introduc-

tion of a system of guaranteed SPSAs which replaced the traditional system
of severance payments for all new contracts. In particular, the system of SP-
SAs automatically applied to any new contract signed after January 1, 1991.
That is, workers hired after this date were only eligible for the system of
SPSAs and were ineligible for the traditional system of severance payments
that existed before the reform. On the other hand, workers hired before
January 1, 1991 were not initially eligible for SPSAs. However, after May
of 1991, workers whose contracts were signed before this date were allowed
to voluntarily opt into the new system, though few actually did.6 The new
system required employers to make a monthly payment into an individual
savings account for each worker equal to 8.3% of the salary at each point in
time. The new system also imposed fines of 12% of the severance payments

5See Murdoch (1990), Deaton (1992), Paxson (1992), Rosenzweig and Wolpin (1993),
and Townsend (1994, 1995).

6According to a study conducted by an independent think tank in Colombia for the
early 1990s, only about 1% of all workers hired before the reform opted into the new sytem
(Lora and Henao (1995)).
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on employers who failed to make monthly deposits into individual accounts.
In addition, the reform established administrative agencies to monitor and
invest the money deposited into the individual accounts. The agencies were
required to ensure that the accounts earned at least the average return on
three-month treasury bonds, based on an average determined by the Central
Bank every quarter. As before, employed workers were allowed to withdraw
funds from the individual savings accounts for investments in housing and
education. Unemployed workers and retired workers had unrestricted access
to all funds in their savings accounts.7

The reform established a monthly employer contribution rate of 8.3% as
before. However, the fact that uncertainty about the payment of severance
disappeared with SPSAs likely helped employers to shift more of this payment
to workers in the form of lower wages than in the previous regime. Under
the traditional system firms only pay severance when there is a separation
and the firm has not declared bankruptcy, but under the system of SPSAs
the firm pays no matter what. When severance payments are guaranteed,
workers should be more willing to accept wage cuts to assume part of the
costs of severance payments. The SPSA system essentially replaces employer
insurance with more reliable self-insurance against temporary income shocks.
The SPSA system is similar to the Unemployment Insurance Savings Ac-

counts system (UISA) proposed by Feldstein and Altman (1998) and Hopen-
hayn and Hatchondo (2002).8 UISAs require employers to deposit a portion
of workers’ wages into special accounts to be used in the event of unem-
ployment. Positive balances in the accounts earn the return on risk-free
assets; negative balances are charged that same rate or forgiven. Positive
balances remaining at the end of the working life are turned into retirement
income. The advantage of this system, according to proponents, is that it
internalizes the cost of unemployment benefits, thus substantially improving
incentives to work, in contrast to the traditional unemployment insurance
system. The extent to which UISAs provide employer insurance or self-
insurance, depends on how much of the unemployment benefits are paid by
workers and how much by employers. Similarly, as the amount of severance
paid by employers falls, employer insurance is replaced with self-insurance,

7Similar individual accounts for specific benefits such as health and unemployment exist
in the U.S., Austria, Chile and Brazil, while comprehensive individual welfare accounts
exist in Singapore (see, e.g., Holzmann, Iyer, and Vodopivec (2003)).

8Folster, Gidehag, Orszag, and Snower (2002) simulate the effect of introducing similar
accounts in Sweden.
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and the incentives for both firms and workers improve.9

3 Empirical Evidence on the Effect of SPSAs

This section uses data from the Colombian National Household Surveys to
evaluate the effects on wages of the switch from the traditional system of
severance payments to the system of SPSAs introduced in 1990.

3.1 Data

The analysis uses data from the June Surveys of the National Household
Surveys (NHS) for the years 1988, 1992, and 1996. These data are useful
because the NHS covers the periods both before and after the reform, allowing
me to exploit the temporal variation in the legislation.
In June, the NHS includes questions about employment in the formal

sector (i.e., taxable and covered by regulations) and the informal sector (i.e.,
not taxed and essentially unregulated). Since employers who comply with
one part of labor legislation are likely to comply with all elements of labor
legislation, the NHS uses information on whether the employer made social
security contributions as a proxy for whether an employee is a formal worker.
This variable is then used to identify whether workers were covered by sev-
erance pay legislation. The June surveys also include information on tenure
which can be used to identify who was hired before and after the reform and,
thus, to distinguish between workers only eligible for SPSAs and workers
eligible for traditional severance payments.
To determine the effect of SPSAs on wages, I use the log of real hourly

wages as the dependent variable. This variable is constructed by dividing
weekly wages in the main job by the average number of hours worked per
week, then deflating to 1998 prices using the consumer price indexes by city.
The CPIs come from the National Department of Statistics for June of 1988,
1992, and 1996. The controls used in the hourly wage regressions include

9While employer insurance is better than self-insurance when workers are faced by
idiosyncratic shocks — because it allows risk to be pooled across workers who do and do
not separate from their jobs — self-insurance is clearly better when the shock occurs at
the level of the firm (such as firm bankruptcy). The optimal amount paid by workers
depends on the consumption smoothing gains compared to the distortions induced to firm
and worker behavior.
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dummies for sex and marital status; years of education; potential experience
and potential experience squared;10 tenure and tenure squared; year dum-
mies; a formal or severance pay coverage dummy (constructed as described
above); a permanent contract dummy which takes the value of 1 for those
with indefinite contracts and the value of 0 for those with fixed-term con-
tracts;11 firm size dummies for firms with 2-5 employees, 5-10 employees, and
more than 10 employees; industry dummies defined at the 1-digit level and
city dummies (the data includes information on the seven largest metropoli-
tan areas in Colombia, i.e., Barranquilla, Bucaramanga, Bogotá, Manizales,
Medellin, Cali, and Pasto). Table 1 presents summary statistics for formal
and informal workers (i.e., workers covered and not covered by labor legisla-
tion) in the three survey years. I restrict the analysis to workers between
20 and 59 years of age, who have stronger labor market attachments and are
more likely to be covered by severance pay legislation.

3.2 Differences-in-Differences-in-Differences Estimation

To examine the effect of the change from the traditional system to a system of
SPSAs on hourly wages, the estimation exploits three dimensions of variation.
The first is temporal and comes from comparing the periods before and after
the reform (i.e., the pre- and post-1990 periods). The second is cross-
sectional and comes from comparing workers covered and not covered by
severance pay legislation (i.e., formal and informal sector workers). The
third comes from comparing workers only eligible for SPSAs and workers
eligible for the traditional severance payments system (i.e., workers hired
after 1990 and workers hired before 1990).12 The strategy therefore consists
of comparing workers before and after by coverage and eligibility status.
Table 2 illustrates triple difference (DDD) estimation of the effect of the

switch from the traditional system of severance payments to the system of

10This experience variable was constructed in the standard way as age minus years of
education minus 6.
11In Colombia, both workers with indefinite and fixed-term contracts are entitled to

severance pay. However, those under fixed-term contracts are more likely to be employed
in the informal sector and not to be covered by severance pay.
12In the rest of the paper, I refer to workers hired before the reform, for short, as

ineligible workers for SPSAs. Note that covered workers observed after the reform but
hired before January 1, 1991 were not initially eligible for SPSAs, but were allowed to opt
into the SPSAs system after May of 1991. However, as pointed out above, only 1% of
these workers were reported to have opted into the new system (Lora and Henao (1995)).
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SPSAs. The top panel compares changes in hourly wages for eligible workers
(i.e., short-tenure workers hired after the 1990 reform) to changes in hourly
wages for ineligible workers (i.e., long-tenure workers hired before the 1990
reform). Each cell contains the mean average real hourly wage for each
group, along with the standard errors and the number of observations. There
was a rise of close to 200 pesos for eligible workers after the reform, but an
even bigger rise of close to 300 pesos for ineligible workers after the reform.
Thus, there was a relative significant fall of 100 pesos for eligible workers after
the reform. This is the differences-in-differences estimate of the impact of the
reform. To control for macro shocks facing recently hired workers during
this period, I perform the same exercise for the control group of informal
workers. For informal workers, I find an increase in wages of recently hired
workers relative to workers hired prior to the reform. Taking the difference
between these two panels suggests a statistically significant fall in wages of
250 pesos after 1990 for formal workers eligible for SPSAs, compared to the
change for ineligible workers.
This DDD estimate provides some evidence that the switch to an SPSA

system shifted some of the severance cost to workers as lower wages. How-
ever, this analysis gives a rough grouping of those hired before and after the
reform as those with less and more than 6 years of tenure. While this group-
ing allows to distinguish between workers hired before and after the reform
for individuals observed in 1996, a better approximation for those observed
in 1992 would be those with less and more than 2 years of tenure. Moving
to a regression framework allows us to distinguish exactly between eligible
and ineligible workers, hired before and after 1990, depending on their sur-
vey year.13 Moreover, a regression framework allows us to control for other
changes in observables within the groups.
The following regression provides triple differences estimates of the ef-

fects of switching from the traditional severance pay system to the system of
SPSAs:

13Since the surveys are conducted in June, workers in the 1992 survey are identified as
eligible if they have tenure of one and a half years or less. Similarly, workers in the 1996
survey are identified as eligible if they have tenure of 5 and a half years or less. In what
follows, I refer to these workers as workers with “less than 2 years” and “less than 6 years”
of tenure.

9



ln wit = αt + β01Xit + β02Ti + β3COV EREDi + β4tELIGIBLEi

+β5tCOV EREDi + β6ELIGIBLEi × COV EREDi
+β7ELIGIBLEi × COV EREDi × POST90t + εit, (1)

where the dependent variable is the log of hourly wages; αt is a year effect; Xit
is a vector of covariates; Ti are the tenure variables; COV EREDi is a dummy
that takes the value of 1 if one’s employer paid social security contributions
and 0 otherwise, which proxies for whether the person was covered or not by
severance pay legislation either before or after the reform; ELIGIBLEi is
a dummy which takes the value of 1 for workers hired after the reform (i.e.,
workers with less than 6 years of tenure in 1996, and workers with less than
2 years of tenure in 1992) and 0 otherwise, and which identifies those who
are only eligible for SPSAs; and POST90t is a dummy which takes the value
of 1 for survey years 1992 and 1996 and 0 for 1988.
The year effects control for time-series changes in wages (e.g., macroe-

conomic shocks) affecting all workers (αt); the tenure variables control for
time-invariant differences in wages attributable to the effects of firm-specific
human capital and other factors (β2); and the covered dummy controls for
any time-invariant factors affecting formal workers covered by severance pay
legislation (β3). The second-level effects control for time-varying effects
of recently hired workers (β4t) , time-varying effects of workers covered by
severance pay legislation (β5t), and time-invariant differences in wages be-
tween recently hired workers in the covered and uncovered sectors (β6) . The
third-level interaction (β7) captures all variation in wages specific to covered
workers eligible only for SPSAs (i.e., observed after 1990 and with less than
2 years of tenure in 1992 and less than six years of tenure in 1996) relative to
covered workers ineligible for SPSAs (i.e., observed before 1990 or observed
after 1990 but with more than 2 years of tenure in 1992 and more than six
years of tenure in 1996) and relative to uncovered workers. The coefficient
of the third-level interaction is the equivalent DDD estimate of the effect on
wages of switching from the traditional severance payments system to the
system of SPSAs in the regression analysis.
A negative coefficient β7 implies a wage reduction for covered sector work-

ers under the new regime of SPSAs. For example, a coefficient β7 of -0.083
corresponds to a decline in wages of 8.3%, which is the amount deposited
by employers into the individual savings accounts. An insignificant coef-
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ficient on the third-level interaction would imply that the guaranteed indi-
vidual savings accounts did not change the incentives for firms and work-
ers to establish voluntary transfers in the form of lower wages to neutralize
government-mandated severance payments.
Table 3 presents the estimates of the level effects and the second- and

third-level effects in equation (1). Columns (1)-(4) present the estimates of
the third-level interaction with the POST90t dummy, while Columns (5)-
(8) present the estimates of the third-level interaction with individual year
dummies. When no other controls are included, the estimate suggests a
significant reduction in wages of 8% for covered workers eligible for SPSAs.
The coefficient, however, falls to 6.9%, but continues to be significant at the
1% level when controlling for other covariates. In addition, controlling for
industry and size dummies reduces the significant coefficient to 6.5% and
5.2%, suggesting a shift of severance costs of between 78% and 62% of the
contribution made by employers into the savings accounts over any shifting
already taking place before the introduction of SPSAs.14

Columns (5)-(8) in Table 3 show similar, although somewhat less precise,
results when instead of grouping the post-reform period, the effects are evalu-
ated for each post-reform year. The coefficients of the third-level interaction
for 1996 are always bigger than those for 1992. This is consistent with in-
creasing confidence by workers in the new system in terms of eliminating firm
default. The coefficients controlling for covariates suggest effects of between
7.8% and 7.4% for 1996 and of between 6.4% and 4% for 1992.15

3.3 Individual Parametrization of Severance Payments
Costs

The NHS allows me to distinguish between covered and uncovered workers,
according to who is covered or not by social security contributions, and this
is likely to be highly correlated with whether a worker is covered or not
by severance pay legislation. However, the NHS does not provide direct
information on whether a worker is covered by severance pay legislation. I
use the Living Standards Measurement Survey, which was conducted in 1997

14The p-value when industry dummies are included is 0.007, while the p-value when
both industry and size dummies are included is 0.032.
15The p-values for the third-level interaction with 1996 are between 0.05 and 0.07,

while the p-values for the third-level interaction with 1992 are 0.02 and 0.04 without size
dummies but 0.15 when the size dummies are included.
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and has explicit information on severance pay coverage, to calculate predicted
individual-specific severance costs by estimating the probability of severance
pay coverage from this data source. I estimate the probability of severance
pay coverage as a function of sex, four 10-year age intervals, four education
groups, industry dummies defined at the 1-digit level, and firm size dummies.
Then, I calculate the predicted share of severance costs as follows:

SCi =
Pr(SPi = 1|Xi)×Monthly Salaryi × T i

E[Lifetime Salaryi]
,

where T i is the average tenure, Monthly Salaryi is the average monthly
salary and E[Lifetime Salaryi] is the expected lifetime salary (i.e., average
yearly salary times average tenure) for each sex-age-education-industry-firm
size group.
I use this share to estimate the regression above replacing all level and

interaction terms with the covered dummy for the predicted share,

ln wit = αt + β01Xit + β02Ti + β3SCi + β4tELIGIBLEi

+β5tSCi + β6ELIGIBLEi × SCi
+β7ELIGIBLEi × SCi × POST90t + εit, (2)

where now a coefficient β7 of -1 would imply a reduction in wages of 1% in
response to an increase of 1% in severance payments costs. Table 4 shows
the coefficients of the third-level interaction with the post-reform dummy
for this regression. The results with basic controls and industry dummies
suggest additional shifting of about 90% after the switch from the traditional
severance pay system to the system of SPSAs.16 Controlling for industry
and size dummies, though, suggests additional shifting of about 80% of the
severance costs to workers in the form of lower wages after the introduction
of SPSAs. The results are significant at conventional levels and similar in
magnitude to those reported in Table 3.17

16The results without controls and with only basic controls suggest shifting of over 100%.
However, the coefficient in the specification with only basic controls is not significantly
different from -1.
17I also tried specifications with third-level yearly interactions and the results were

similar, though less precise.
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3.4 Potential Composition Biases

The results in Tables 3 and 4 may be subject to composition biases. If
covered firms are less likely to retain unproductive matches after the reform,
then the results in Tables 3 and 4 may underestimate the shifting generated
by SPSAs. Kugler (1999, 2004) suggests that the reform increased turnover
by about 1%, so it is possible that such a downward bias exists. On the
other hand, if low skill workers are more likely to be covered by severance
pay legislation after the reform because there is more hiring overall after the
reform, the results in Tables 3 and 4 could overestimate the shifting generated
by the introduction of SPSAs.
Table 1 suggests that the distribution of observable characteristics

changed similarly between the pre- and post-reform periods in the covered
and uncovered sectors and the change was towards an improvement in the
composition of the workforce in both sectors (e.g., higher education). In
addition, the hourly wages of uncovered workers in the upper quarter of the
distribution were close to the median hourly wage of covered workers dur-
ing the pre-reform period (i.e., 168 pesos versus 157 pesos in 1988 terms),
suggesting that the movement of marginal workers from the uncovered to
the covered sector is unlikely to account for the observed reduction in wages
of covered workers eligible for SPSAs during the post-reform period. Fi-
nally, the weak explanatory power of the observables in a regression of the
third-level interaction term suggests that composition biases are unlikely to
be very important.18

4 Conclusion

This paper assesses the impact of the introduction of a system of severance
payments savings accounts (SPSAs) in Colombia after the 1990 Labor Market
Reform. A similar system of unemployment insurance savings accounts
has been proposed by Feldstein and Altman (1998) and Hopenhayn and
Hatchondo (2002) and a similar system of comprehensive welfare accounts
by Folster, Gidehag, Orszag and Snower (2002) to reduce the distortionary
effects of unemployment insurance and other welfare benefits.
The Colombian case offers a unique opportunity to study the labor mar-

ket consequences of savings accounts. This paper examines the wage effects

18The R2 in this regression is around 0.1.
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of the introduction of SPSAs in Colombia. Since savings accounts guarantee
severance payments and eliminate uncertainty, workers should be more will-
ing to accept wage cuts to assume part of the costs of severance payments.
Moreover, SPSAs should reduce employment distortions in the labor mar-
ket by partially neutralizing government-mandated severance with private
transfers between firms and workers.
Do SPSAs allow firms to shift part of the severance payments to work-

ers as lower wages? The results suggest that the introduction of SPSAs
shifted between 60% and 80% of firms’ contributions into the accounts to-
wards workers as lower wages. This shifting of severance payments towards
workers should have reduced costs for employers as well as distortions to
hiring and firing.
At the same time, when workers pay for part of the severance cost and

are faced with liquidity constraints, the system essentially replaces employer
insurance with self-insurance against temporary income shocks: workers re-
duce consumption while employed to save for periods of non-employment.
This means that while the system of SPSAs may be better when the shock
occurs at the level of the firm (such as firm bankruptcy), it may not be as
good when workers are faced by idiosyncratic shocks — because it does not
pool risk across workers who do and do not separate from their jobs. While
it is beyond the scope of this paper, it is interesting to point out that a poten-
tial downside of the system of SPSAs introduced in Colombia is that it may
provide less insurance against idiosyncratic risk than a traditional severance
system.

References

[1] Acemoglu, Daron and Joshua Angrist. 2001. “Consequences of Employ-
ment Protection? The Case of the Americans with Disabilities Act,”
Journal of Political Economy, 109: 915-957.

[2] and Robert Shimer. 1999. “Efficient Unemployment Insur-
ance,” Journal of Political Economy, 107(5): 893-928.

[3] Alderman, Harold and Christina Paxson. 1994. “Do the Poor Insure?
A Synthesis of the Literature on Risk and Consumption in Develop-
ing Countries,” in Edmar Bacha, ed., Economics in a Changing World:
Proceedings of the Tenth World Congress of the International Economic

14



Association, Vol.4. Development, Trade and the Environment. London:
McMillan Press.

[4] Anderson, Patricia and Bruce Meyer. 2000. “The Effects of the Unem-
ployment Insurance Payroll Tax on Wages, Employment, Claims and
Denials,” Journal of Public Economics, 78: 81-106.

[5] .1997. “The Effects of Firm Specific Taxes and
Government Mandates with an Application to the U.S. Unemployment
Insurance Program,” Journal of Public Economics, 65: 119-145.

[6] . 1993. “Linear Adjustment Costs and Seasonal Labor De-
mand: Evidence from Retail Trade Firms,” Quarterly Journal of Eco-
nomics, 108(4): 1015-42.

[7] Bentolila, Samuel and Giuseppe Bertola. 1990. “Firing Costs and Labor
Demand: How Bad is Eurosclerosis,” Review of Economic Studies, 57(3):
381-402.

[8] Bertola, Giuseppe. 1999. “A Pure Theory of Job Security and Labor
Income Risk,” EUI, Mimeo.

[9] . 1990. “Job Security, Employment, and Wages,” European
Economic Review, 54(4): 851-79.

[10] Deaton, Angus and Christina Paxson. 1994. “Intertemporal Choice and
Inequality,” Journal of Political Economy, 102(3): 437-67.

[11] . 1992. “Household Saving in LDCs: Credit Markets, Insur-
ance, and Welfare,” Scandinavian Journal of Economics, 94(2): 253-73.

[12] Eichner, Matthew, Mark McClellan and David Wise. 1996. “Insurance
or Self-Insurance?: Variation, Persistence, and Individual Health Ac-
counts,” NBER Working Paper No. 5640.

[13] Ehrenberg, Ronald and Ronald Oaxaca. 1976. “Unemployment Insur-
ance, Duration of Unemployment, and Subsequent Wage Gain,” Amer-
ican Economic Review,66(5): 754-66.

[14] Feldstein, Martin and Daniel Altman. 1998. “Unemployment Insurance
Savings Accounts,” NBER Working Paper No. 6860.

15



[15] Folster, Stefan, Robert Gidehag, Mike Orszag and Dennis Snower. 2002.
“Assessing Welfare Accounts,” in Torben Andersen and Per Molander,
eds., Alternatives for Welfare Policy: Coping with Internationalization
and Demographic Change. Cambridge, Cambridge University Press, pp.
255-275.

[16] Gruber, Jonathan. 1998. “Unemployment Insurance, Consumption
Smoothing, and Private Insurance: Evidence from the PSID and CEX,”
Research in Employment Policy, 1: 3-32.

[17] . 1997a. “The Consumption Smoothing Benefits of Unem-
ployment Insurance,” American Economic Review, 87(1): 192-205.

[18] . 1997b. “The Incidence of Payroll Taxation: Evidence from
Chile,” Journal of Labor Economics, 15(3): S72-S101.

[19] . 1994. “The Incidence of Mandated Maternity Benefits,”
American Economic Review, 84(3): 622-641.

[20] Hamermesh, Daniel. 1982. “Social Insurance and Consumption: An Em-
pirical Inquiry,” 72(1): 101-113.

[21] Heckman, James and Carmen Pagés. 2000. “The Cost of Job Security
Regulation: Evidence from Latin American Labor Markets,” Economía,
1(1): 1-38.

[22] Holzmann, Robert, Kripa Iyer and Milan Vodopivec. 2003. “Severance
Pay Programs around the World: Rationale, Status, and Reforms,” The
World Bank, Mimeo.

[23] Hopenhayn, Hugo and Juan Carlos Hatchondo. 2002. “The Welfare Con-
sequences of Alternative Designs of Unemployment Insurance Savings
Accounts,” University of Rochester, Mimeo.

[24] and Richard Rogerson. 1993. “Job Turnover and Policy Eval-
uation: A General Equilibrium Analysis,” Journal of Political Economy,
101(5): 915-938.

[25] Kugler, Adriana. 1999. “The Impact of Firing Costs on Turnover and
Unemployment: Evidence from the Colombian Labour Market Reform,”
International Tax and Public Finance Journal, 6(3): 389-410.

16



[26] . 2004. “The Effect of Job Security Regulations on Labor Mar-
ket Flexibility: Evidence from the Colombian Labor Market Reform,” in
James Heckman and Carmen Pagés, eds., Law and Employment in Latin
America and the Caribbean, forthcoming, Chicago: Chicago University
Press/NBER.

[27] and Maurice Kugler. 2003. “Labor Market Effects of Payroll
Taxes in a Middle-Income Country: Evidence from Colombia,” CEPR
Working Paper No. 4046.

[28] Lazear, Edward. 1990. “Job Security Provisions and Employment,”
Quarterly Journal of Economics, 105(3): 699-726.

[29] Lora, Eduardo and Marta Luz Henao. 1995. “Efectos Económicos y So-
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Table 1: Descriptive Statistics, NHS Data 

 
 1988 1992  1996 

 
 
Variable 

Formal 
(Covered) 

Informal 
(Uncovered)

Formal 
(Covered) 

Informal 
(Uncovered) 

Formal 
(Covered) 

Informal 
(Uncovered)

       
Real Hourly Wage 2,570.74 

(3,651.54) 
1,699.77 

(2,837.34) 
2,560.03 

(3,254.64) 
1,659.65 

(2,619.43) 
2,940.86 

(5,927.97) 
1,834.15 

(4,486.99) 
       
Expected Share of SP Cost 6.46 3.05 6.47 3.11 6.15 3.03 
       
Tenure 5.51 

(5.92) 
4.34 

(5.65) 
5.24 

(5.52) 
4.24 

(5.49) 
5.18 

(6.19) 
4.47 

(6.14) 
       
% Men 68.37 67.66 66.36 66.94 62.77 67.74 
       
% Married 70.26 72.71 74.35 75.29 73.3 76.06 
       
Education 9.06 

(4.28) 
6.27 

(3.75) 
9.66 

(4.19) 
6.74 

(3.75) 
9.98 

(4.11) 
7.03 

(3.79) 
       
Experience 19.97 

(11.58) 
23.35 

(12.26) 
19.47 

(10.86) 
23.18 

(11.82) 
19.54 

(10.74) 
23.18 

(11.67) 
       
% Permanent Employees 90.94 78.43 89.95 75.94 88.26 74.16 
       
% Mining 1.09 0.3 0.6 0.31 0.57 0.32 
       
% Manufacturing 29.07 18.57 29.34 18.6 25.49 18.48 
       
% Electricity 1.95 0.02 1.8 0.13 1.38 0.15 
       
% Construction 4.57 8.58 3.87 9.51 4.51 10.75 
       
% Commerce 20.15 34.71 20.92 33.74 21.98 31.77 
       

% Transportation 7.72 8.53 6.89 8.91 7.74 10.58 
       
% Finance 9.39 3.37 10.29 3.44 11.14 4.17 
       
% Service 26.06 25.92 26.29 25.36 27.19 23.76 
       
% Firm Size 2-5 Employees 11.29 61.2 11.39 59.3 14.02 56.46 
       
% Firm Size 6-10 Employees 9.8 17.23 8.68 15.25 9.29 14.53 
       
% Firm Size > 10 Employees 78.91 21.57 79.93 25.45 76.69 29.01 
       
N 7,490 7,388 7,028 6,367 7,567 5,457 
       

 
Notes: The table reports means and percentages.  Standard deviations are in parentheses.  Formal workers or workers covered by labor 
legislation are defined as those whose employer pays social security contributions, while informal workers or workers not covered by 
labor legislation are those whose employer does not pay social security contributions. 
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Table 2: Difference-in-difference-in-difference Estimate of the Effect of  

Severance Payments Savings Accounts on Hourly Wages 
 

 
 
Year / Tenure 

Short-tenure 
Workers 
(Eligible) 

Long-tenure 
Workers 

(Ineligible) 
   

A. Formal Workers (Covered)   
   

After Reform 2,410.95 
(35.19) 
[10,451] 

3,631.41 
(108.25) 
[4,144] 

   
Before Reform 2,216.84 

(37.51) 
[5,105] 

3,328.25 
(103.73) 
[2,385] 

   
   
Time Difference for given Tenure 194.11 

(51.43) 
303.15 

(149.93) 
   
   
Difference-in-difference -109.05 

(158.5) 
   

B. Informal Workers (Uncovered)   
   

After Reform 1,688.34 
(38.98) 
[9,146] 

1,917.24 
(60.75) 
[2,678] 

   
Before Reform 1,615.27 

(36.7) 
[5,699] 

1,984.88 
(73.85) 
[1,689] 

   
   
Time Difference for given Tenure 73.07 

(53.54) 
-67.64 
(95.62) 

   
   
Difference-in-difference 140.71 

(109.59) 
  
Difference-in-difference-in-difference -249.76 

(192.7) 
  

 
Notes: Cells contain mean hourly wages for the group identified.  Standard errors are in parenthesis and 
sample sizes are in brackets.  The years after the reform are 1992 and 1996, while the year before the reform 
is 1988.  Short-tenure and long-tenure workers, or workers eligible and ineligible for SPSAs, are defined by 
whether they have less or more than six years of tenure.  Formal workers or workers covered by labor 
legislation are defined as those whose employer pays social security contributions, while informal workers 
or workers not covered by labor legislation are those whose employer does not pay social security 
contributions.  The difference-in-difference-in-difference estimate is calculated as the difference-in-
difference from the upper panel minus that in the lower panel. 
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Table 3: Non-parametric Estimates of the Effect of Severance Payments Savings 
Accounts on Hourly Wages 

 

Level Effects and Second and 
Third-level Interaction Effects 

 
(1) 

 
(2) 

 
(3) 

 
(4) 

 
(5) 

 
(6) 

 
(7) 

 
(8) 

 
1992 -0.032 

(0.0209) 
-0.796 

(0.0187) 
-0.791 

(0.0186) 
-0.074 

(0.0185) 
-0.0291 
(0.0215) 

-0.0784 
(0.0193) 

-0.0769 
(0.0193) 

-0.0711 
(0.0192) 

          
1996 0.0194 

(0.0289) 
-0.061 

(0.0256) 
-0.0621 
(0.0254) 

-0.0502 
(0.0254) 

0.0088 
(0.034) 

-0.0683 
(0.0306) 

-0.0698 
(0.0304) 

-0.0606 
(0.0303) 

          
Covered 0.4897 

(0.0218) 
0.1975 
(0.018) 

0.1881 
(0.0182) 

0.1171 
(0.0198) 

0.4869 
(0.0222) 

0.1964 
(0.0183) 

0.1861 
(0.0184) 

0.1144 
(0.02) 

          
Tenure 0.0189 

(0.0019) 
0.0105 

(0.0016) 
0.0109 

(0.0016) 
0.0125 

(0.0015) 
0.0191 

(0.0019) 
0.0105 

(0.0016) 
0.011 

(0.0016) 
0.0127 

(0.0016) 
          
Tenure² -0.0003 

(0.0) 
-0.0001 

(0.0) 
-0.0001 

(0.0) 
-0.0001 

(0.0) 
-0.0003 

(0.0) 
-0.0001 

(0.0) 
-0.0001 

(0.0) 
-0.0001 

(0.0) 
          
Covered × 1992 0.0887 

(0.0257) 
0.0469 

(0.0216) 
0.0481 

(0.0216) 
0.044 

(0.0215) 
0.0837 

(0.0269) 
0.0448 

(0.0227) 
0.0444 

(0.0227) 
0.039 

(0.0226) 
          
Covered × 1996 0.0921 

(0.0325) 
0.0593 

(0.0274) 
0.0581 

(0.0272) 
0.0538 

(0.0272) 
0.1093 

(0.0458) 
0.0663 

(0.0384) 
0.0706 

(0.0382) 
0.0708 

(0.0381) 
          
Covered × Eligible -0.1509 

(0.0211) 
-0.0925 
(0.0167) 

-0.0887 
(0.0167) 

-0.0738 
(0.0168) 

-0.1471 
(0.0218) 

-0.091 
(0.0172) 

-0.086 
(0.0172) 

-0.0701 
(0.0173) 

          
Eligible × 1992 -0.0319 

(0.0241) 
0.0202 

(0.0215) 
0.0186 

(0.0214) 
0.0088 

(0.0213) 
-0.0383 
(0.0255) 

0.0176 
(0.0232) 

0.014 
(0.0232) 

0.0025 
(0.0231) 

          
Eligible × 1996 0.0576 

(0.029) 
0.0636 

(0.0252) 
0.0585 

(0.0251) 
0.0433 
(0.025) 

0.0711 
(0.0363) 

0.0691 
(0.0327) 

0.0684 
(0.0325) 

0.0567 
(0.0324) 

          
Covered × Eligible × Post-1990 -0.0804 

(0.029) 
-0.0686 
(0.0243) 

-0.0649 
(0.0242) 

-0.0516 
(0.0241) 

- - - - 

          
Covered × Eligible × 1992 - - - - -0.0682 

(0.0327) 
-0.0636 
(0.0277) 

-0.0559 
(0.0276) 

-0.0395 
(0.0275) 

          
Covered × Eligible × 1996 - - - - -0.1031 

(0.0497) 
-0.0778 
(0.0417) 

-0.0814 
(0.0415) 

-0.0741 
(0.0414) 

          
Other Covariates NO YES YES YES YES YES YES YES 
Industry Dummies NO NO YES YES NO NO YES YES 
Size Dummies NO NO NO YES NO NO NO YES 
          
R² 0.0968 0.3613 0.3668 0.3705 0.0968 0.3613 0.3668 0.03706 
N 40,734 40,643 40,631 40,631 40,734 40,643 40,631 40,631 
          

 
Notes: The table reports the coefficient on the level effects and the second- and third-level interaction effects in equation (1).  Rows (1)-(4) report results of specifications 
including third-level interactions with a Post-1990 dummy which takes the value of 1 if the individual is observed in 1992 or 1996 and 0 otherwise.  Rows (5)-(8) report 
results of specifications including third-level interactions with separate 1992 and 1996 dummies.  Covered is a dummy that takes the value of 1 if one’s employer paid 
social security contributions and 0 otherwise.  Eligible is a dummy that takes the value of 1 for workers hired after the reform (i.e., workers with less than 5 and a half years 
of tenure in the 1996 June survey and workers with less than 1 and a half years of tenure in the 1992 June survey) and 0 otherwise.  The additional covariates in Columns 
(2)-(4) and (5)-(8) include: dummies for sex and marital status, education, experience and experience squared, a permanent contract dummy, and 7 city dummies.  Columns 
(3), (4), (7), and (8) control for 8 industry dummies and Columns (4) and (8) control for firm size dummies for firms with 2-5 employees, 6-10 employees, and more than 10 
employees.  Robust standard errors are in parentheses. 
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Table 4: Estimates of the Effect of Severance Payments Savings Accounts on 
Hourly Wages, with Parametrized Cost of Severance Payments 

 
 (1) (2) (3) (4) 

 
Severance Pay Cost ×  
Eligible × Post-1990 

-1.3724 
(0.5039) 

-1.1035 
(0.0243) 

-0.9078 
(0.4304) 

-0.8015 
(0.4339) 

     
Other Covariates NO YES YES YES 
Industry Dummies NO NO YES YES 
Size Dummies NO NO NO YES 
     
R² 0.114 0.364 0.3711 0.3714 
N 40,853 40,760 40,760 40,760 
     

 
Notes: The table reports the coefficient on the third-level interaction effect in equation (2).  The severance pay 
cost variable is the share of total severance payment contributions out of total salary payments.  Eligible is a 
dummy that takes the value of 1 for workers hired after the reform (i.e., workers with less than 5 and a half years 
of tenure in the 1996 June survey and workers with less than 1 and a half years of tenure in the 1992 June survey) 
and 0 otherwise.  The Post-1990 dummy takes the value of 1 if the individual is observed in 1992 or 1996 and 0 
otherwise.  The additional covariates in Columns (2)-(4) include: dummies for sex and marital status, education, 
experience and experience squared, a permanent contract dummy, and 7 city dummies.  Columns (3) and (4) 
control for 8 industry dummies and Column (4) controls for firm size dummies for firms with 2-5 employees, 6-10 
employees, and more than 10 employees.  Robust standard errors are in parentheses. 

 


