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I. Introduction

Job security regulations are usually considered to inhibit labor market flexibility by

reducing the ability of firms to hire and fire workers.  While severance pay and other job security

provisions admittedly protect workers from unjust termination, these laws may also adversely

affect workers by reducing their ability to find new jobs.  State-mandated severance pay and job

security requirements are equivalent to taxes on job destruction that reduce firms’ incentives not

only to dismiss but also to hire new workers.  In fact, it has often been suggested that elevated

severance pay and job security requirements in Europe are in part to blame for its high

unemployment levels.

The perception that reducing firing costs would help to reduce unemployment by

enhancing labor market flexibility, through increased worker turnover into and out of

unemployment, has driven several European countries to introduce labor market reforms in this

direction.  In particular, a number of countries, including England, France, Germany, and Spain,

introduced temporary contracts during the 1980s as a way of reducing severance payments and

payments for unjust dismissals.  In contrast, American labor markets became more rigid during the

1980’s.  During this decade, a number of states in the U.S. introduced indemnities for unjust

dismissals, thus creating exceptions to the employment-at-will doctrine.

Although the evidence on the effects of these legislative changes on employment and

unemployment in Europe and the U.S. has been ambiguous, reforms to reduce labor market

rigidities have also been advocated and implemented in a number of less developed countries.  In

less developed countries the effects of these reforms are considered to be even greater, as labor

market regulations are considered not only to discourage hiring and firing, but in addition to

encourage noncompliance with labor legislation and the expansion of the informal sector.

In this paper, I consider the incidence of a substantial reduction of firing costs on flexibility

and unemployment in a less developed country.  In particular, this paper studies the impact of the

Colombian labor market reform of 1990, which reduced severance payments substantially, on

worker flows into and out of unemployment and its implied net effect on unemployment.  I use a

micro-level data set from Colombia to examine the effects of a reduction in firing costs on worker

turnover.  The labor market reform introduced in Colombia in 1990 reduced severance payments

for all workers hired after 1990 and covered by the legislation (formal sector workers).  Informal
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workers, who are not covered by the legislation, were not directly affected by the reform and,

thus, are used as a comparison group in the estimations.  The empirical analysis exploits this

variability in the coverage of the legislation between formal and informal sector workers together

with the temporal change in the Colombian legislation to identify the effects of a reduction in

firing costs on the exit rates out of employment and out of unemployment.  The Colombian

Household Surveys for June provide information about formal and informal sector activity and

allow estimating hazard rates for formal and informal workers before and after the reform.  The

results of the hazard models using a differences-in-differences estimator indicate that hazard rates

into and out of unemployment increased after the reform for formal sector workers (covered by

the legislation) relative to informal workers (uncovered).  Moreover, the increase in worker

turnover was greater among younger, more educated workers, employed in larger firms, who are

likely to have been affected most by the changes in the legislation.

The rest of the paper proceeds as follows.  In Section II, I survey the evidence on effect of

firing costs on employment volatility, the speed of employment adjustment, and employment

levels, labor market participation, and unemployment for developed countries.  In Section III, I

describe the legislative changes, introduced by the labor market reform of 1990, which led to a

reduction in severance pay and other firing costs.  In Section IV, I develop a matching model with

endogenous sorting into a formal and an informal sector. The model is useful as it predicts the

direct effect of a reduction in severance pay on worker turnover as well as the general equilibrium

effects of the reform on turnover in the two sectors.  Section V discusses the identification

strategy of the firing cost effects on worker turnover.  In Section VI, I describe the data and

present the results on the incidence of firing costs on the exit rates into and out of unemployment.

 In Section VII, I use the steady-state condition from the model together with the results in

Section VI to estimate the net impact of the reform on unemployment. Section VIII concludes.

II. Review of the Literature

The perception that flexible labor markets promote employment and reduce

unemployment is widely accepted.  Yet, the theoretical and empirical evidence on the net effects

of firing costs on employment and unemployment are ambiguous. 

Past theoretical work on the effects of firing costs shows that while reductions (increases)

in firing costs are expected to increase (reduce) hiring and firing as well as employment volatility,
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the net effects of reductions in firing costs on employment and unemployment are ambiguous. 

Theoretically, the net effect of firing costs on employment is very sensitive to the assumptions of

the model.  The net effect of firing costs on employment depends crucially on whether the entry-

exit margin is considered and on the stochastic process assumed to be generating the demand

shocks.  Hopenhayn and Rogerson (1993) simulate the effect of firing costs in a general

equilibrium framework with firm entry and exit and they find that an increase in firing costs

reduces employment.  On the contrary, Bentolila and Bertola (1990) consider a partial equilibrium

model with a monopolistic firm and find that employment increases slightly with firing costs,

because the firing effect dominates the hiring effect.

Similarly, past empirical evidence indicates that lower firing costs are related to greater

employment volatility, but the evidence of the net effect of firing costs on employment and

unemployment in these studies has been mixed.  Bertola (1990) constructs job security indices for

ten countries and finds that job security provisions are negatively correlated with the variance of

employment and with unemployment’s response to output changes (i.e., Okun’s coefficient). 

Using a panel of retail firms in the U.S., Anderson (1993) finds that the seasonal variability in

employment is lower in firms facing higher adjustment costs.  Moreover, a number of studies have

related the speed of employment adjustment to shocks to the level of firing costs.  As predicted by

the theory, Anderson (1990) finds that the probability of responding to shocks is negatively

correlated to the adjustment costs faced by firms.  In addition, Hamermesh (1993) finds that the

speed of employment adjustment to shocks fell in non-unionized industries over the 1980s in the

U.S., when exceptions to the employment-at-will doctrine were being introduced.  Using British

data, Burgess (1993) finds a lower speed of employment in industries subject to higher firing

costs.  Bentolila and Saint Paul (1992) also find that the speed of employment adjustments

increased in Spain after the introduction of temporary contracts in 1984.  Thus, these studies

provide evidence of greater employment volatility when firing costs are lower.

The evidence on the impact of firing costs on employment and unemployment, however,

appear mixed.  Lazear (1990) uses cross-country data from 22 developed countries over 29 years

and finds evidence suggesting that high severance payments and advance notice requirements

reduce employment and labor force participation.  Grubb and Wells (1993) construct job security

indices for OECD countries and also find a negative correlation between job security and
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employment.  DiTella and MacCulloch (1999) use a measure of flexibility provided by employers

and they find that flexibility is negatively positively correlated with employment and participation,

and to lesser degree with unemployment.  In contrast, Bertola (1990) finds evidence suggesting

that job security provisions are unrelated to medium and long run employment.  Exploiting the

temporal change in the labor legislation across states in the U.S., Dertouzos and Karoly (1993)

find employment levels fell in states that introduced more stringent unjust dismissal legislation. 

Anderson (1993), instead, exploits the experience-rating feature of the U.S. unemployment

insurance system to quantify adjustment costs and finds higher average employment in firms

subject to higher adjustment costs.  The mixed results observed in the literature are not surprising

if one considers that cross-section studies are subject to omitted variable biases, simultaneity

problems, and endogeneity of the legislation.  The panel studies, while mitigating the concerns of

omitted variable biases and simultaneity, are still subject to the possibility of endogeneity of the

legislation as well as to selection biases. Thus, while the evidence on the effects of firing costs on

the volatility of employment appears robust, the net effect of firing costs on employment and

unemployment is not as clear.  Moreover, there is very meager evidence on the impact of firing

costs in less developed countries.  In the next section, I describe the legislative change introduced

in Colombia in 1990, which allows us to exploit the

temporal variability and the variability in coverage of labor legislation to estimate the impact of

firing costs on turnover and unemployment in a less developed country.

III. Changes in the Colombian Institutional Framework

In 1990, Colombia introduced a labor market reform that substantially reduced the costs

of dismissing workers.  The Colombian reform reduced severance payments, widened the

definition of “just” dismissals, extended the use of temporary contracts, and speeded up the

process of mass dismissals.  All of these policy changes reduced the costs of firing workers

covered by the legislation after 1990.  The reform thus reduced firing costs for firms in the formal

sector but not for informal firms, which did not comply with labor legislation.

Although the reform introduced various legislative changes simultaneously, the one major

policy change that decreased the costs of dismissals was the reduction of severance payments.1 

                                                       
1 Note that both before and after the reform, employers were exempt from the payment of severance in cases when employees were dismissed because
of undue care, sabotage, or release of employers’ propietary information.
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The reform reduced the severance paid for dismissals in three ways.  First, prior to the reform,

employers were mandated to pay severance of one month per year worked based on the salary at

the time of separation.  After the reform, employers were, instead, required to make a yearly

contribution equivalent to one month of the yearly salary at that moment in time to a capitalized

fund (“Fondo de Cesantías”), which would be accessible to the worker in the event of separation.

Thus, total severance payments were reduced because the monthly payment per year worked was

no longer based on the higher salary at the time of separation, but rather on the salary during each

year.  Second, prior to the reform, workers could obtain advance payments from their severance

to use for investments in education and housing, which would only be credited to the employer in

nominal terms in the event of separation.  After the reform, although the withdrawal of funds was

still permitted, these “loans” were now credited to the employer in real terms.  According to

Ocampo (1987), the fact that, prior to the reform, severance was paid based on the last salary and

that withdrawals were credited to the employer in nominal terms implied, on average, a cost of

35% of the total severance payments in the manufacturing sector prior to 1990.  Finally, the

change in the legislation reduced severance pay, because severance payments were essentially

turned into a deferred compensation scheme.  The transformation of severance payments into a

deferred compensation scheme implied a reduction in firing costs in exchange for higher future

wages.  However, not all workers were affected in the same way by the reduction in severance

payments.  As indicated above, workers hired by informal firms are not covered by the legislation

and thus should not have been affected directly by the reform.  Moreover, family workers,

temporary workers, and workers employed by firms with 5 or fewer employees are not entitled to

severance payments, and domestic workers and workers employed by firms with very little capital

are entitled only to a severance payment of 15 days per year worked.

A second important change introduced by the reform was the change in the legislation

with regards to indemnities for “unjust” dismissals.  First, the definition of “unjust” dismissals

changed in 1990.  Prior to the reform, “just” cause dismissals included dismissals of employees

because of fraud, violence, undue care, sabotage, discipline problems, deficient performance, and

release of proprietary information.  After the reform, the definition of “just” cause dismissals was

extended to include any dismissal for failure to comply with firm regulations and instructions from

one’s supervisors.  The exemptions for the payment of indemnities for “unjust” dismissals were
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thus extended after the 1990 reform, reducing firing costs for formal firms.  Second, the reform

eliminated the ability of workers with more than ten years of tenure to sue for back pay and

reinstatement.  At the same time, however, the reform increased the cost of “unjustly” dismissing

workers with more than ten years of tenure (see Table 1 in Appendix A), and this may have

increased the incentives for firms to dismiss workers just before reaching 10 years of seniority.2 

Thus, these changes in “unjust” dismissal legislation can be expected to have the greatest impact

on formal workers with intermediate levels of seniority.

Another important change brought about by the reform was the extension of the use of

fixed-term contracts.3  Prior to 1990, fixed-term contracts were allowed for a minimum duration

of a year.4  After the reform, these fixed-term contracts were extended to contracts of less than a

year (renewable up to three times). This change in the legislation thus lowered firing costs for

firms hiring workers for less than a year and would be expected to have increased turnover among

formal workers with less than a year of tenure after the reform.

An additional change introduced by the reform was a reduction in advance notice for mass

dismissals.  While advance notice requirements for mass layoffs existed prior to the reform (see

Table 2 in Appendix A), the reform introduced penalties for bureaucrats who did not process

requests for mass layoffs quickly.  If such threats to bureaucrats were effective, this change in the

legislation should have speeded up the dismissal process for formal firms and lowered their costs

of firing.

Finally, the reform also introduced a new type of contract that eliminated severance

payments altogether.  This type of contract (“Salario Integral”) allowed formal workers who

earned more than ten times the minimum wage to opt out of severance payments, indemnities for

unjust dismissals, benefits (except paid vacations), social security contributions, and payroll taxes

in exchange for a higher salary.  The introduction of this type of contract effectively allowed firms

to eliminate the cost of dismissing highly paid workers who opted for the “Salario Integral.” 

Thus, one would expect to find a greater effect of the reform on formal sector workers with

salaries above ten minimum wages.  However, this type of contract has only been adopted by a

                                                       
2 Note that employees with more than ten years of experience hired before 1990 could also choose to be covered by the new regime.
3 While temporary contracts are subject to payroll taxes and social security contributions, these contracts are not subject to severance pay and “unjust”
dismissal legislation as long as contracts end by the agreed date.
4 Despite legislation on fixed-term contracts, however, firms could circumvent this restriction by subcontracting workers from temp agencies even prior
to the reform.
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small fraction of employees, hence the observed effect on turnover is likely to be minimal.5

At the same time that the Labor Market Reform reduced firing costs, however, a Social

Security Reform increased non-wage recurrent costs.  In particular, Figure 1 in Appendix A

shows that while the Labor Market Reform reduced severance payments in 1990, the social

security reform increased mandatory contributions for pensions and health gradually over the early

1990s.  Pension contributions increased from 6.5% to 8% in 1992, to 11.5% in 1994 and to

12.5% in 1995.  In 1996, contributions went up once more to 13.5% for workers earning less

than four times the minimum wage and to 14.5% for workers earning more than four times the

minimum wage.  Similarly, health contributions increased gradually from 7% in 1994, to 8% in

1995 and to 12% in 1996.  Moreover, Figure 2, in Appendix A, shows the changes in payroll

taxes prior to the reform.  Figure 2 shows that payroll taxes for training increased from 1% to 2%

of wages in 1982, and that payroll taxes for child assistance increased from 2% to 3% of wages in

1989.  Figure 3 shows the evolution of total non-wage labor costs including severance, social

security contributions, payroll taxes, and other non-wage benefits.  This Figure shows a reduction

in non-wage costs in 1990, and a subsequent increase, starting in 1994, to a level slightly above

the pre-1990 level.  The first reduction comes due to the decrease in severance payments, and the

later rise comes from the increase in social security contributions. Contrary to the changes in

severance, however, the increases in social security contributions during the 1990’s should not

have had turnover and disemployment effects, as long as wages adjusted downwards to these

increases in non-wage costs.

Unlike the changes in social security contributions, the changes in severance pay

legislation, “unjust” dismissal legislation, temporary contracts, and mandatory advance notice

introduced by the Colombian Labor Market Reform should have directly reduced the costs of

dismissals for formal firms and increased turnover in the formal sector.  Moreover, it is often

argued that job security regulations simply encourage the expansion of the informal sector, and

one would thus expect this type of reform to have encouraged greater compliance with the

legislation.  The next section introduces a matching model with firing costs, which shows the

direct effect on formal turnover of a reduction in firing costs as well as the indirect effects on

                                                       
5 By 1994 only 1.5% of all workers in manufacturing and 0.6% of workers in commerce had opted for this type of contract (Lora and Henao, 1995). 
Thus, since the surveys used in the analysis do not indicate whether a worker indeed opted for an Integral Salary, the data is unlikely to show a
significant difference in the effect of the reform for highly paid workers.
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formal and informal turnover through the compositional changes of firms in each sector.  In

particular, the model shows that a reform that reduces dismissal costs may not only increase

turnover, but may also increase compliance with state-mandated firing costs.

IV. A Sorting Model of Compliance with Job Security Provisions

This section presents a matching model with a formal sector and an informal sector in

which firms sort themselves between the two sectors.  Firms producing in the formal sector must

comply with labor legislation and have to pay state-mandated severance in the event of a

dismissal, while firms in the informal sector do not comply with job security legislation and avoid

the severance payment.  Productivity in the informal sector is, however, lower overall than in the

formal sector because informal firms must produce at a smaller scale to remain inconspicuous to

the authorities.  Moreover, the presence of a firm-specific component to productivity in the model

implies that, in equilibrium, firms with higher idiosyncratic productivity self-sort into the formal

sector while firms with lower idiosyncratic productivity self-sort into the informal sector.

The model predicts that the probability of being dismissed by a formal firm is lower

because of the legislated severance payments, but also because formal firms are more productive.

Also, a reduction in severance payments increases the probability of dismissals in the formal sector

through a direct effect on the firing costs.  In addition, however, the reduction in firing costs has

effects on the idiosyncratic composition of firms in each sector as well as on the wages paid in

each sector.  This model thus highlights the potential biases that may arise in empirical studies that

attempt to quantify the effects of firing costs.

A. Assumptions

In this model, heterogeneous firms may choose to produce in a formal sector in which they

must comply with job security provisions or to produce in the informal sector without complying

but at the cost of lower productivity.  Workers are identical ex ante, but they may have different

productivity ex post depending on how well they match.  After a match, the firm and worker set

the wage according to a Nash-bargaining solution.  Then, the firm decides whether to keep or

dismiss the worker.

Production in Each Sector

Formal and informal production is a function of a sector-specific component, as, of a firm-
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idiosyncratic component, A, and of the match quality component, γ, and produce with a

technology, Ys = asγA, for s = F, I.  Sector-specific productivity is fixed and it is assumed, without

loss of generality, that aF = 1 > aI = a.  The firm-idiosyncratic component comes from a

distribution F(A), and the match quality component comes from a distribution G(γ).

Timing

Firms first observe their firm-specific productivity.  Firms then choose a sector given the

productivity in the sector and their known firm-specific productivity.  Formal and informal firms

hire in the same market and, immediately after hiring, they observe the match-specific

productivity.  Then, firms and workers bargain over wages.  At the end of the process firms

decide whether to keep or dismiss the worker, and formal firms that do dismiss must provide a

severance payment, C.  However, workers may still be separated afterwards at an arrival rate, x,

due to exogenous reasons, in which case formal firms do not pay severance.

Matching

All firms and workers search in the same market.  The arrival rate of applicants to formal

and informal firms is the same, q(θ) = m(1/θ,1), where θ = v/u.  The arrival rate of job

opportunities is θq(θ), and workers receive offers from formal or informal firms with a given

probability that depends on the share of firms in each sector.

Wage-setting

Each firm and worker pair sets the wage based on Nash bargaining.  Wages are set after

firm-specific and match-specific productivities are observed.  In this model, all wages are

affected by job security legislation, because the severance pay raises the utility of the unemployed

and thus raises the reservation wage of all workers.6

B. Solution to the Model

The model is solved by backward induction.  First, the solution for the dismissal choices in

                                                       
6 As pointed out by Lazear (1990), in a perfectly competitive market, the state-mandated severance pay could be undone given the proper contract.  In
particular, the worker would have to post a bond for the cost of the severance pay to the firm upon the signing of the contract.  However, as in Lazear
(1990), it is assumed that the state-mandated severance pay is not completely offset by a private transfer, because workers may be liquidity-constrained
and because of moral hazard problems on the part of firms.
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each sector is found.  Second, the Nash-bargaining solution of the wage is determined.  Finally,

the marginal firm between the two sectors is determined to solve for the split of firms between the

formal and informal sectors.

Dismissal Decisions

The present discounted profits for a firm with a filled job is Js and the present discounted

value of a vacant job is Vs, for s = F,I (formal and informal, respectively).  Thus, the asset

equation of a filled and a vacant job are given by the following equations, respectively:

r Js = Ys – ws + x ( Vs – Js ),

r Vs = q(θ) ( Js – Vs ),

As there is free-entry, and all profit-opportunities are exploited, Vs = 0.  Thus,

Js = [asγA - ws ] / ( r + x + q(θ) ).

Once matched, a firm must choose whether to keep or dismiss a worker.  A formal firm has to pay

a cost, C, if it decides to dismiss, while an informal firm does not have to paying the firing cost.

Thus, the minimum match productivity that triggers a dismissal by a formal firm is given by,

 γF = [ wF - C ( r + x + q(θ) ) ] / A .

For informal firms, the trigger productivity is given by,

γI = [ wI ] / aA .

Given firm-specific productivity and wages, the probability that a formal firm dismisses a worker

is less than the probability that an informal firm dismisses, i.e.,γF < γI ⇔  G(γF ) < G(γI ).  This

is both because formal firms must pay severance payments and because sector productivity is

higher if producing formally.

Determination of Wages

Wages are set by each firm-worker pair according to Nash bargaining, where each side has

the same bargaining power.  Thus, the firm and the worker split their surplus equally:

Js – Vs = Es – U,

where Es is the lifetime utility of a worker employed in sector s, and U is the expected lifetime

utility of an unemployed worker.  The asset equations of employed and unemployed workers are

given by,
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r Es = ws + x ( U – Es ),

r U = θq(θ) ( Ee - U ).

Where Ee, is the expected lifetime utility of employment for an unemployed job-seeker.  Since an

unemployed worker is uncertain about whether he will be hired in a formal or an informal job, his

expected utility of employment is:

Ee = Pr(formal offer) [ ( 1 - G(γF ) ) EF
e + G(γF ) C ] + Pr(informal offer) ( 1 - G(γI ) ) EI

e.

Solving for ( Es – U ) in each sector and substituting into the equal split equation above

determines the wages in each sector:

ws = [ ( r+x )( r+θq(θ) )asγA + r( r+x+q(θ) )θq(θ) Ee ] / [ ( 2(r+x)+ q(θ) ) )( r+θq(θ) ) ].

Wages are expected to be higher in the formal sector because of the higher sector productivity in

formal jobs.  However, as shown above, in equilibrium the average match quality is lower in

formal sector firms, as firms in this sector are more likely to keep less productive matches than

informal firms.  Hence, the lower quality of the matches in the formal sector lowers the expected

wage in the formal sector.  In addition, wages are affected not only by average productivity but

also by the level of the firing cost.  Both formal and informal wages are raised by the presence of

state-mandated severance pay, because the severance payment raises workers’ reservation wages.

Sorting into Sectors

Given dismissal choices and wages, firms choose whether to sort into the formal or the

informal sector.  The benefit of producing formally is that the productivity of this sector is higher,

but the cost of producing in this sector relative to the informal sector is the payment of state-

mandated severance in the event of a dismissal.  As firms are heterogeneous, firms may split

between the two sectors.  Firms produce formally if the difference between the expected stream of

profits of formal and informal firms is positive, and they produce informally if it is negative, i.e., if

[ JF
e – JI

e ] ⊕  0.  As the firm-specific productivity increases, the output gains in the formal sector

relative to the informal sector increase.  Thus, the gains from going into the formal sector are

greater for more productive firms than for less productive ones:

d[ JF
e–JI

e ] / dA = ∩ γ∈ [γF,γ]  [ γ / (r + x + q(θ)) ]g(γ)dγ + ∩ γ∈ [γI,γ] [ aγ / (r + x + q(θ)) ]g(γ)dγ > 0.

Firms with A∈ [ A, Acrit ] produce in the informal sector, while firms with A∈ [ Acrit,A ] produce

in the formal sector, where Acrit is the firm-specific productivity of the firm that is marginal
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between producing formally and producing informally.  Consequently, since formal firms are more

productive in equilibrium, they dismiss less often and they pay higher wages than informal firms.7

C. Severance Pay and Turnover

The presence of state-mandated costs and higher productivity in the formal sector imply

different hazards into and out of unemployment in the two sectors.  On the one hand, the

probability of dismissal in the formal sector is lower than the probability of dismissal in the

informal sector, i.e., (x + θq(θ) (1 - F(Am)) G(γF)) < (x + θq(θ) F(Am) G(γI)).  On the other

hand, the hiring probability will be higher or lower in the formal sector relative to the informal

sector depending on the share of firms producing in each sector, i.e., θq(θ) (1 - F(Am)) ⊕  θq(θ)

F(Am).  As the proportion of firms producing formally increases, then the hiring probability in the

formal sector increases relative to the informal sector.

Moreover, the hazards into and out of unemployment are affected directly and indirectly

by changes in severance pay legislation.  First, a reduction in state-mandated severance pay has a

direct effect on formal firms by increasing the threshold match productivity that triggers

dismissals.  Second, a reduction of severance payments pushes down wages in both sectors due to

the fall in the reservation wage.  Wages increase, however, due to the greater probability of

dismissal in the formal sector, and the net effect on wages in both sectors is positive as well as the

effect of wages on turnover.  However, the effect of the reduction in firing costs is greater on

informal wages than on formal wages, i.e., ∂γF / ∂wF< ∂γI / ∂ wI.  Finally, a reduction of

severance payments changes the composition of firms in each sector.  In particular, decreasing

severance payments increases the incentives to produce in the formal sector and shifts lower

productivity firms, that before were unwilling to produce formally, away from the informal sector.

 Hence, the average firm-specific productivity decreases in both sectors, and thus the average

hazards into unemployment increase in both sectors.  However, the increase of the hazards into

unemployment due to the compositional change is greater in the informal sector than in the formal

sector, i.e., ∂γF / ∂A< ∂γI / ∂A.  At the same time, the compositional change increases the

hiring rate in the formal sector due to the greater share of firms producing formally.

The direct and indirect effects of a reduction in firing costs on turnover that emerge in the

                                                       
7 The self-sorting of more productive firms into the formal sector thus makes evident the problems of identifying the effect of legislation on turnover,
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model illustrate the problems that may arise in trying to estimate the impact of a change in firing

costs on turnover.  First, the effects of firing costs on wages imply that the effect of firing costs on

turnover captures not only the direct effect mentioned above, but also the indirect effect of firing

costs on turnover going through wages.  This is not problematic insofar as one is interested in

measuring the total effect, both direct and indirect, of firing costs on turnover.  However, the self-

sorting of firms into formal and informal sectors according to their firm-specific productivity and

the effect of the reduction of firing costs on this self-sorting are likely to introduce selection

biases.  Finally, if a policy change occurred simultaneously with a change in the distribution of the

shocks, then one may attribute to the reform an effect that may indeed be due to a worsening in

the distribution of the matches.8  The next section discusses an identification strategy to deal with

the problem of contemporaneous changes in the distribution of the shocks and discusses inference

given the presence of a selection problem.

V. Identification Strategy

A.  Differences-in-differences

The theory laid out above suggests that firing costs should only have direct effects on the

exit rates of workers in the formal sector (covered by the legislation), but not on the exit rates of

workers in the informal sector (uncovered by the legislation).  Hence, the firing costs should only

have direct effects on the tenures of formal sector workers, but not on the tenures of workers

employed in the informal sector.  Similarly, the unemployment duration of workers whose spells

end as a result of being hired in the formal sector should be directly affected by firing costs, but

not those of workers whose spells end as a result of being hired in the informal sector. 

Comparing the hazards into and out of unemployment (or tenures and unemployment spells)

between formal and informal workers (covered and uncovered by the legislation) could then

provide an estimate of the effect of firing costs on turnover.  The sample counterpart of the firing

cost effect on tenure (unemployment spells) using differences would be:

∆s  = [s formal -s informal ],

where,h  formal = 1 /s  formal andh  informal = 1 /s  informal and thes’s are mean tenures

                                                                                                                                                                                  
simply by estimating the effect of firing cost on the hazard rates.
8 In addition, a change in firing costs is also likely to affect turnover in both sectors through its indirect effect on wages.
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(unemployment spells) and theh’s are mean hazard rates.9  Considering the simplest possible

model of tenure (unemployment duration) with no regressors, tenure (unemployment) depends

only on a formal dummy,

sit
  =  β +  γ Formalit + uit, E(uitFormalit)=0.

Given this model, it is easy to see that the difference of the mean tenures in the formal and

informal sectors provides an estimate of the firing cost effect, γ.  This way of estimating the firing

cost effect is, however, likely to be biased for three reasons.  First, the two groups may have

different characteristics and, thus, different turnover behavior and different mean tenures and

unemployment spells.  Including regressors in the model above allows controlling for observable

characteristics and helps to solve this problem.  Second, the error term may not be uncorrelated

with the Formal dummy if there is self-selection into the groups, i.e., E(uitFormali=1) ≠

E(uitFormali=0).  Finally, the two groups may be subject to different shocks and part of the

differences in turnover patterns and, thus, tenures and unemployment spells, between the groups

may be simply capturing these differences, i.e., βF ≠ βI.

Exploiting the temporal change in the legislation introduced by the Labor Market Reform

of 1990, in addition to the variability in coverage between covered and uncovered workers, allows

controlling for self-selection and for the difference in shocks across groups.  In the model of

tenure (unemployment spells) with no regressors, tenure (unemployment) depends only on a

Formal dummy, on a Post-Reform dummy, and on an interaction term between the two,

sit
  =  β +  γ0 Formalit + γ1 Post90it + γ2 Formalit x Post90it + uit

First, if self-selection is constant over time, i.e., E(uipre90Formali=1) =

E(uipost90Formali=1) and E(uipre90Formali=0) = E(uipost90Formali=0), the firing cost effect can be

estimated by simply taking differences-in-differences:

∆s gt = ∆[s post90 -s pre90 ] formal - ∆[s post90 -s pre90 ] informal,

where,hgt = 1 /sgt.  Taking differences of average tenures (unemployment duration) for formal

workers between the pre-1990 and the post-1990 periods provides an estimate of the firing cost

effect and allows us to difference out the biases introduced by self-selection when self-selection is

constant over time.  Taking differences of these differences with respect to informal workers

(uncovered by the legislation) allows controlling for common trends that affect both groups,

                                                       
9 This sample counterpart holds as long as the hazards follow a Poisson process.
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whether it is a constant trend, β, or a changing trend common to both groups, γ1.

As indicated above, however, it is possible that the two groups are subject to different

shocks, i.e., βF ≠ βI.  In this case, differences-in-differences would work provided that the post-

reform shocks can be adjusted for, using pre-reform determined trends.  Thus, differences-in-

differences would work even if the trends were different in the two groups under two

circumstances.  First, differences-in-differences would work if the trends are constant over time

for each group, i.e., βFpre90 = βFpost90, βIpre90 = βIpost90, and γ1 = 0.  Second, differences-in-differences

would also work if the trends change over time for each group, but the trends change by a

common factor in both groups, i.e., βFpre90 ≠ βFpost90 = βFpre90 + γ1 and βIpre90 ≠ βIpost90 = βIpre90 + γ1.10

To estimate the effect of the reform on the hazard rates into and out of unemployment, the

analogue of differences-in-differences is estimated using a formal hazard model.  I estimate an

exponential model that controls for observables and includes the Formal dummy, the Post-1990

dummy and the interaction term between the Formal and the Post-1990 dummy:

h( sit | Xit, ) = exp{ βXit + γ0 Formalit + γ1 Post90it + γ2 Formalit x Post90it },

where Xit is a 1 x k vector of regressors, and β is a k x 1 vector of parameters.  The vector of

covariates Xit , includes: age, education, sex, marital status, number of dependents, the city where

the person lives, and industry of employment. The Formal variable is included to control for

constant differences between the groups.  Thus, γ0 is expected to be negative since the dismissal

of formal workers is more costly than that of informal workers, both before and after the reform. 

The Post90 dummy controls for common shocks affecting the turnover behavior of all workers

after 1990.  Finally, the interaction term of the Formal and Post90 dummies is included to

estimate the effect of the reduction in firing costs introduced by the reform on the hazard rates.  A

test of the impact of the reform is equivalent to a test that the coefficient on the interaction term,

γ2, is different from zero.  In particular, the test considers whether workers

covered by the legislation changed their turnover behavior relative to uncovered workers after

                                                       
10 Moreover, even if trends do not change by a common factor in both groups, an unconventional differences-in-differences estimator could be
obtained using a method proposed by Heckman and Robb (1985).  This method assumes that a pre-reform model, that is stable over time, could be fit
for each group and then used to quantify post-reform shocks that can be inserted into equations fit to post-reform data.
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1990.

B.  Potential Sources of Contamination

The identification strategy above exploits both the temporal variability and the cross-

section variability available in the Colombian context.  Nonetheless, these differences-in-

differences estimators rely on a number of assumptions that may yield inconsistent estimates of

the effects of firing costs on turnover.  First, the differences-in-differences estimators ignore the

general equilibrium effects of a reduction in firing costs on composition and wages suggested by

the model in the previous section.  Second, the estimators rely on the assumption that trends did

not change differentially across groups over time.  In turn, I consider the implications for the

identification of the firing cost effect of having these two potential sources of biases.

As highlighted by the model in the previous section, the reduction of firing costs

introduced by the reform is likely to have generated a number of general equilibrium effects.  In

particular, the model above showed that a reduction in firing costs not only has direct effects on

turnover by reducing the costs of dismissals, but also has indirect effects on turnover through its

impact on sector selection and wages.  As described above, the differences-in-differences

estimator above is consistent as long as self-selection is constant over time.  The model in the

previous section showed, however, that a reduction in firing costs changes the incentives to sort

into the formal and informal sectors and generates compositional changes that also affect

turnover.  Thus, a reduction in firing costs may itself generate compositional changes that

invalidate the assumption of a constant self-selection rule, before and after the reform.  Yet, the

model above does suggest that the bias introduced by differences-in-differences should be

negative.  In the model, the reduction in firing costs induces firms with low firm-specific

productivities to start producing formally and the reallocation between sectors thus lowers the

average firm-specific productivity and increases turnover in both sectors.  However, the effect of

this change in composition on turnover was shown to be greater in the informal sector.  Thus,

while the firing cost effect obtained with differences-in-differences is inconsistent, the estimate

should be a lower bound of the effect of the reduction in firing costs on turnover.  Moreover, the

next section shows that the change in the size of the two sectors was small and this may indicate

that the selection bias is unlikely to be large.
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A second general equilibrium effect highlighted in the model above is the effect that the

reduction of firing costs has on wages.  According to the model above, the reduction in firing

costs has the net effect of increasing wages in the formal and informal sectors, as there is a greater

probability of dismissal.  Thus, these increases in wages in both sectors generated by the reform

also increase turnover in both sectors and would be expected to overestimate the direct effect of

firing cost on turnover.  The model showed, however, that a reduction in firing costs increases

informal wages by more than formal wages and, thus, differences-in-differences estimates of the

direct effect of firing costs should be biased downwards.  Moreover, if one were

interested in capturing both the direct and indirect effects of the reform, the differences-in-

differences estimates would quantify the total firing cost effect.

The second reason why the differences-in-differences estimators may yield inconsistent

estimates of the firing cost effects is if the trends change differently over time for formal and

informal workers.  As discussed above, an important assumption that has to be fulfilled for

differences-in-differences to yield consistent estimates of the reform is that it eliminates the effect

of aggregate shocks or trends on turnover.  The effect of aggregate shocks is eliminated if

aggregate shocks are common to both groups, or if aggregate shocks are specific to each group,

but either the shocks are constant over time or the shocks change similarly across groups. 

However, if trends are different across groups, and they change differently over time, the firing

cost effects obtained from differences-in-differences are likely to be biased.  Aside from macro

shocks, which are common to both groups, there were two additional shocks occurring during

this period that could have been affected by turnover.  First, trade was liberalized during this

period and, second, a social security reform was introduced in the early 1990s.

Colombia’s trade liberalization during the early 1990’s should be expected to have

increased instability for workers employed in tradable sectors after 1990s.  Nonetheless, trade

shocks should have affected formal and informal firms alike and, hence, differences-in-differences

should control for the effect of these shocks on turnover.  If, however, formal firms were more

likely to produce in tradable sectors and informal firms in non-tradable sectors, then differences-

in-differences would yield upwardly biased estimates of the firing cost effect.  Below, I estimate

differences-in-differences across sectors to identify whether the changes in turnover were greatest

in tradable sectors.  There are two reasons to believe, however, that the trade shocks did not
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generate the differences in turnover over time presented below.  On the one hand, there is no

consistent pattern across sectors in the differences-in-differences estimates.  On the other hand,

differences-in-differences for different firm sizes and age groups show that the change in turnover

was greatest for large firms and middle age workers who should have been affected most by the

changes in job security legislation, but not by trade shocks.

The social security reform introduced during the early 1990’s affected formal firms but not

informal firms.  Thus, the social security reform introduced a shock affecting formal and informal

firms differentially over time.  As described above, the social security reform increased employers’

health and pension contributions and, thus, increased non-wage labor costs for firms complying

with the legislation.  Presumably, the increased costs should have affected turnover in the formal

sector but not in the informal sector.  If firms adjusted, however, to the increased non-wage labor

costs by reducing wages, then the social security reform should not have had any turnover effects.

 There is growing evidence that employers tend to pass on their non-wage costs to workers as

lower wages.  For example, Gruber (1996) shows the sharp reduction in payroll taxes that

followed the privatization of Chile’s social security system had no employment effects because

wages adjusted fully to the change in non-wage costs.  Moreover, differences-in-differences

across different firm sizes and age groups show that turnover changed most among larger firms

and middle age workers who should have been affected most by the changes in job security

legislation, but not by the social security reform.

VI. Empirical Analysis

This Section examines the impact of the Colombian Labor Market Reform of 1990, which

included a substantial reduction in severance payments, on the hazard rates out of employment

and out of unemployment of formal sector workers relative to informal sector workers.

A.  The Data

A.1 Description

The data to analyze the effects of the reform on the exit rates out of employment and out

of unemployment are drawn from the Colombian National Household Surveys (NHS) for June of

1988, 1992, and 1996.  The June NHS’s were administered in seven metropolitan areas,

including: Barranquilla, Bogotá, Bucaramanga, Cali, Manizales, Medellíin, and Pasto.  The benefit

of using the June waves is that these include a special module on informality that allows us to
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separate workers between formal sector workers (covered) and informal sector workers

(uncovered).  The June waves allow us to define workers as covered and uncovered in two ways.

First, formal (covered) workers are defined as those workers whose employers make social

security contributions and informal (uncovered) workers are defined as those whose employers do

not contribute to the social security system.  This definition is a useful one, because whether the

employer contributes or not to social security is a good proxy of whether the employer generally

complies with labor legislation.  Second, formal (covered) workers are defined as wage-earners

employed in firms with more than ten employees, and informal (uncovered) workers as wage-

earners employed in firms with fewer than ten employees, family workers, domestic workers and

self-employed workers (excluding professionals and technicians).  As discussed above, employers

with five or fewer employees, family workers, and the self-employed are all exempt from

severance pay legislation and domestic workers and workers in firms with low levels of capital are

entitled to only half the amount of severance pay received by other employees.  These surveys

also include information on gender, age, marital status, educational attainment, number of

dependents, city and sector of employment, that allows controlling for differences in turnover due

to differences in characteristics across individuals.  In addition, the June waves include

information on whether the worker is permanent or temporary, which allows distinguishing the

effects that the introduction of temporary contracts had on turnover.

Table 1 in Appendix B presents summary statistics for the covered and uncovered groups

(using the two definitions) before and after the reform.  Columns 1 and 2 present the

characteristics of formal (covered) workers and Columns 3 and 4 present the characteristics of

informal (uncovered) workers, before and after the reform, respectively.  Under both definitions,

covered workers have more education, are slightly younger, have larger families, and are more

likely to be married and female and to have a permanent contract than uncovered workers. 

However, aside from the differences in educational attainment, the differences in characteristics

between the two groups are small.  In addition, the changes in characteristics of the two groups

between the pre-1990 and the post-1990 periods have moved in the same direction and are similar

in magnitude.  Educational attainment, average age, and the share of married workers increased in

both groups after 1990, while the share of men, the size of households, and the share of workers

with permanent contracts decreased in both groups after 1990.
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These summary statistics suggest that differences in composition between the groups are

not substantial.  Nonetheless, the differences in characteristics may account for part of the

changing turnover patterns; thus raw differences in turnover between covered and uncovered

groups should be interpreted carefully.  For this reason, in the analysis below I estimate formal

hazard models that allow controlling for individual characteristics.  The use of these models is

thus crucial for identifying the firing cost effect of the labor market reform.  Another source of

compositional bias may arise if, as highlighted by the model, the composition of firms changes

over time.  Table 1 shows an increase in the size of the formal (covered) sector after 1990,

according to both definitions.  The percentage of workers in the formal sector increased from

44.84% to 51.05%, according to definition 1, and from 41.47% to 45.22% according to definition

2, between the pre- and post-reform periods. The increase in the size of the formal sector thus

indicates the importance of controlling as well for firm characteristics, as the composition of

formal firms may have also changed.  Although the NHS’s have little information on firm

characteristics, the hazard models below do control for industry affiliation.  Moreover, the fact

that the increase in the size of the formal sector was small and that it cannot be directly attributed

to the reform suggests that the selection biases described above may not be of great concern.

A.2. Sampling Plan

The June NHS’s include information on tenure on the current job (in years) and on the

duration of unemployment (in months) right before entering the current job that allow estimating

hazard rates.  In particular, the survey asks currently employed workers: “How long have you

been working on your current job?” and “How long were you unemployed between your current

job and your previous job?”  The data thus provides information on incomplete employment spells

of currently employed workers, and on complete unemployment spells of workers who are

currently employed and had a previous job (see graph below).

June Waves:

  Employment Spell                                                         
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_________________

  Unemployment Spell ___________________________

↑                                                     ↑
end of previous job             end of unemployment spell-beginning of new job

The stock sampling for the employment spells generates two types of biases.  First, the

sampled employment spells are too short because of the sampling of incomplete employment

spells.  In particular, Heckman and Singer (1985) show that under the assumptions of a time

homogenous environment, no heterogeneity, and independence between employment and

unemployment spells, the completed spells would be on average twice as long.  Second, as a

consequence of sampling currently employed workers, the incomplete employment spells are

longer than the completed spells from a sample that follows workers’ flows from job to job over

time.  Thus, the sampling of currently employed workers introduces length bias.  Heckman and

Singer (1985) show, however, that under the assumptions stated above and, in addition, under the

assumption of no duration-dependence the two biases exactly cancel out.  Below, I estimate

exponential hazard models that impose these assumptions.11

Similarly, the stock sampling of the unemployment spells may also introduce a number of

biases.  Although the data provides complete unemployment spells, the fact that the spells are

drawn from a sample of workers who are currently employed and had a previous job may

generate biased estimates.  First, sampling currently employed workers introduces length bias. 

This is because one oversamples workers with short spells relative to long spells.  Thus, the mean

of the sampled spells would be shorter than the mean of the spells from a flow sample.  Second,

sampling workers who had a previous job excludes all new entrants into the labor force and this

introduces another type of length bias.  By excluding new entrants from the sample, one

oversamples workers with long spells relative to short spells, implying that the mean of the

sampled spells would be shorter than the mean of the spells from a flow sample.  Although the

                                                       
11 A test of no-duration dependence will be included in a later version.



27

distribution of unemployment spells obtained from this sampling plan is likely to be distorted, the

bias due to stock sampling may be small in practice because the two biases have opposite signs

and they may thus cancel out.

B.  Tenure and Unemployment Spells, Before and After the Reform

Average Tenure

The model presented above indicates that the direct and indirect effects of the reduction in

firing costs introduced by the reform should have increased the exit rates out of employment for

formal workers relative to informal workers. The reform should have thus reduced the average

tenure of workers covered by the reform (formal workers) relative to the tenure of uncovered

workers (informal workers).12

Table 2 in Appendix B presents the average tenure for the covered and uncovered groups

(using the first definition), before and after the Colombian Labor Market Reform of 1990.  The

first row corresponds to the average tenure after the reform, the second row corresponds to the

average tenure prior to the reform, and the third row to the differences.  The last row provides the

differences-in-differences estimate of the effect of the reform on tenure.  The average tenure of

covered workers decreased after the reform from 5.6002 to 5.3130 years.  The decrease in

average tenure for covered workers was of 3.4464 months and significantly different from zero. 

In contrast, the decrease in average tenure for uncovered workers was of 0.8448 weeks and not

significantly different from zero.  The differences-in-differences estimate of the effect of the

reform was a reduction in average tenure of 3.6612 months.  The effect is large, significantly

different from zero, and, as predicted by the theory, most of the change comes from the reduction

in average tenure of covered workers rather than from the increase average tenures of uncovered

workers.  Table 3 in Appendix B presents the difference-in-differences estimates of the reform on

average tenure by gender.  This Table shows that most of the change in the aggregate figures is

driven by the effect of the reform on men’s tenures.  The differences-in-differences estimate of the

effect of the reform was a reduction of 4.1208 months for men and of 2.1012 months for women,

although the effect is not significantly different from zero for women.

                                                                                                                                                                                  

12 In particular, the average tenure of formal workers should decrease because the fraction of workers with short tenures (those just hired) increases
and/or the fraction of workers with long tenures (those just fired) decreases.
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Tables 4 and 5 present differences-in-differences estimates of the reform for different age

and education groups.  Table 4 shows that the effect of the reform was greatest for middle age

workers.  The differences-in-differences estimate of the effect was a reduction of 4.0176 months

for middle age workers, while the estimates for young and older workers were not significantly

different from zero.  These results are consistent with the change in severance pay legislation and

with the change in “unjust” dismissal legislation that raised the cost of “unjustly” dismissing

workers with more than ten years of tenure.  In particular, the change in the legislation should

have induced firms to dismiss workers just prior to completing ten years of tenure. This result is

confirmed in the next section with the formal hazard analysis.  In contrast, Table 5 shows that the

difference-in-differences estimates of the effects of the reform were greatest for employees with

primary education and with a university degree or more.  This result, however, inverts in the

formal hazard analysis that controls for changes in turnover for these groups after the reform.

Table 6 shows the differences-in-differences estimates of the effect of the reform by

sector, to identify whether the reduction in tenures could have been the result of trade

liberalization.  This table shows that the difference-in-differences estimates for agriculture, mining,

manufacturing, construction, and commerce are not significantly different from zero at

conventional levels.  Moreover, the differences-in-differences estimate of the reform was a

reduction of 6.4836 months in transportation, but only significant at the 10% level, a reduction of

10.7028 months in financial services, only significant at the 5% level, and a reduction of 10.236

months in services, significant at the 1% level.  Thus, the estimates by sector do not show a

consistent pattern of changes across tradable and non-tradable sectors.  These results are

confirmed by the formal hazard analysis presented below.  Moreover, consistent with the changes

predicted by the labor market reform, the changes that are significant are driven by reductions in

the tenures of covered workers and not by the increase in tenures of uncovered workers.

Table 7 shows the differences-in-differences estimates by firm size.  The results show that

the effects of the reform were greatest for larger firms, as predicted by the changes in the

legislation.  The differences-in-differences estimates for the self-employed and for workers

employed in firms with 2-5 employees and in firms with 5-10 employees are not significantly

different from zero.  In contrast, the estimate of the effect of the reform for workers employed in

firms with more than ten employees was a reduction of 6.3372 months.  The effect of the reform
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on workers employed by large firms is big, significantly different from zero, and driven mainly by

a reduction of tenures of covered workers rather than by an increase of the tenures of uncovered

workers.  This evidence is strongly consistent with the expected effects of a reduction in firing

costs, since the self-employed and workers employed in firms with fewer than 5 employees are

completely exempt from severance and workers employed in firms with little capital are only

entitled to partial severance payments.

Unemployment Duration

The model predicts that a reduction in dismissal costs should increase the exit rate out of

unemployment and into formal jobs relative to the exit rate out of unemployment and into

informal jobs.  Thus, the reduction in severance payments would be expected to shorten

unemployment spells of workers hired into formal jobs relative to those of workers hired into

informal jobs.13

Table 8 presents the differences-in-differences estimates of unemployment spells.14  The

average unemployment spell for workers whose spell ended with a formal sector job increased. 

However, the average unemployment spell of workers whose spell ended in an informal sector job

lengthened by even more than that of formal workers.  Thus, the differences-in-differences

estimate was a reduction in the average unemployment spell of 3.1108 weeks and significantly

different from zero.15  Table 9 presents the results for men and women separately.  The

differences-in-differences estimate for men was not significantly different from zero, but the effect

on women was a shortening of the average unemployment spell of 7.9672 weeks and significant at

the 1% level.  Table 10 presents the differences-in-differences estimates for different age groups

and Table 11 presents the differences-in-differences estimates for different education groups.  The

results show that unemployment spells decreased most for young and middle aged workers.  This

result is consistent with the expectation that a decrease in firing costs should increase hiring,

                                                       
13 In particular, the average unemployment spell of those going into formal jobs should decline because the increased probability of being hired into a
formal firm should reduce the fraction of workers with long spells.  Moreover, the fraction of workers with short spells (those just fired from formal
jobs) increases.
14 Unemployed workers are defined as formal if the job subsequent to their spell was in the formal sector and as informal if their job subsequent to the
spell was in the informal sector.
15 Contrary to the results for tenure, the differences-in-differences results for unemployment spells are driven mainly by the lengthening of the spells of
those exiting into the informal sector.  This is however, consistent with the model presented above.  On the one hand, the model predicts that the
probability of being hired in the formal sector should rise after the reform because of the increase in the number of firms producing in this sector.  On
the other hand, the probability of being hired into the informal sector falls unambiguously.
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especially for outsiders, and is also confirmed in the formal hazard analysis below.  Moreover,

Table 11 shows that the differences-in-differences estimates are greatest for workers with

incomplete secondary and incomplete university education.  Thus, the firing cost effect on hiring

appears to be greater on workers that are risky hires.  This is also confirmed below by the formal

hazard analysis.

Table 12 presents the differences-in-differences estimates of the effect of the reform on

unemployment spells by industry.  The differences-in-differences estimates are not significantly

different from zero in agriculture, mining, manufacturing, utilities, construction, transportation,

and financial services.  Only the effects on commerce and services, respectively, are significantly

different from zero.  The differences-in-differences estimate of the effect of the reform was a

reduction of 1.2746 weeks of the unemployment spell in commerce, but only significant at the 5%

level and a reduction of 1.3126 weeks of the unemployment spell in services, significant at the 1%

level.  Thus, as for tenures, the results do not show a consistent pattern of a differential impact on

tradable and non-tradable sectors.  In contrast, the differences-in-differences estimates by firm size

in Table 13 provide some evidence that the firing cost effect was greatest among larger firms.  In

particular, the differences-in-differences estimates of the reform on firms with

5–10 employees and on firms with more than ten employees indicate reductions of the average

unemployment spell of 0.8038 weeks and of 0.2913 weeks, respectively.  Although neither effect

is significant at conventional levels, the p-values for the differences-in-differences estimates of

larger firms are greater than the p-values for the estimates of the self-employed and of firms with

2-5 employees.

C. Employment and Unemployment Survivor Functions, Before and After the Reform

While the previous section presented the implied effects of the reform on tenure and

unemployment spells, this section presents evidence on the effects of the reform on the survival

probabilities in employment and unemployment.  If the reduction of dismissal costs introduced by

the reform were indeed important, then the probability of survival in a formal job should have

fallen after the reform relative to the probability of survival in an informal job.  In addition, if the

reduction in dismissal costs generated more hiring, then the probability of survival in

unemployment should have fallen after the reform for workers exiting into formal jobs relative to

those exiting into informal jobs.
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Figure 1 in Appendix B presents the Kaplan-Meier survival estimates for employment. 

This figure includes the probabilities of survival for formal and informal workers before and after

the reform.  The figure shows that the probability that a formal job lasts more than two years

decreased after the reform.  For tenures of more than two years, the survivor function of formal

workers after the reform (pf34_4) shifts down with respect to the survivor function of formal

workers before the reform (pf34_3).  However, for tenures of less than two years, the survivor

function of formal workers after the reform shifted up with respect to the survivor function of

formal workers before the reform.  That survivor function is greater for formal workers with less

than two years of tenure after the reform is surprising, given the extension by the reform of the

use of temporary contracts for less than a year.  However, this shift in the survivor function for

those with less than two years of tenure may simply reflect the greater hiring of new permanent

workers after the reform, as is shown below in the estimation of formal hazard models.  The

downward shift of the survivor function of formal workers after the reform is consistent with the

reduction in dismissal costs for formal firms after the reform. In contrast, however, Figure 1 in

Appendix B shows that the probability of survival increased slightly for informal workers after the

reform relative to informal workers prior to the reform.  The survivor function of uncovered

workers after the reform (pf34_2) shifted up slightly with respect to the survivor function of

uncovered workers before the reform (pf34_1).  If common shocks to both groups were

responsible for the decreased probability of survival of formal jobs, then the figure should also

show a downward shift of the survivor function for informal workers.  Moreover, consistent with

the fact that formal workers are covered by job security regulations while informal workers are

not, the survivor functions for formal workers are higher than the survivor functions of informal

workers both before and after the reform.  The survivor functions for the covered and uncovered

groups, as well as the shifts of the survivor functions for each group after the reform, are thus

consistent with the predicted effects of firing costs and with the predicted effects of the reform on

formal turnover.

Standard Kaplan-Meier survival functions of unemployment show a similar change after

the reform.  Figure 2 in Appendix B shows that the unemployment survival functions of formal

hires shifted down between the pre-reform (pf34_3) and post-reform (pf34_4) periods.  Thus, for

every unemployment spell of duration t, the probability of remaining unemployed decreased after
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the reform for those who exited into formal employment.  On the other hand, Figure 2 in

Appendix B shows that the unemployment survival functions increased slightly for informal

workers after the reform. These shifts are consistent with the expected effects of the reform.  The

reduction of firing costs would have predicted that the probability of remaining unemployed at

every time t should have decreased for workers covered by the reform but not for uncovered

workers.  Moreover, the next section shows that the escape rates into and out of unemployment

increased for formal workers relative to informal workers, even after controlling for observable

characteristics.

D. Formal Hazard Models

It is possible that the employment and unemployment spells and the survivor functions

presented above changed after the reform due to changes in the characteristics of workers and

jobs after 1990.  Thus, below I estimate formal duration models that allow us to control for the

effects of changes in worker and job characteristics on exit hazard rates.

As described in Section IV, I estimate exponential hazard models that control for age,

education, marital status, city, industry of employment, and the number of dependents.  More

importantly, these formal hazard models can capture the effects of the reform.  The models

include a Formal dummy that controls for differential turnover patterns across groups, a Post90

dummy that captures the differential turnover pattern in turnover after 1990 for all groups, and an

interaction term of the Formal and Post90 dummies that captures the effect of the reform.  In

particular, the coefficient of the interaction term can be interpreted as the differential hazard rates

of covered workers after the reform was introduced.  Moreover, to further probe the importance

of the reform, other specifications of the model are included to test whether the effects of the

reform showed the expected patterns for different groups.  In addition, to test the importance of

trade shocks, a specification of the model that includes interaction terms of the Formal x Post90

dummy with sector dummies is also estimated.

Table 14 in Appendix B shows the results of the estimation of exponential exit hazard

rates out of employment.  Column (1) presents the estimates obtained from the basic specification

of the model that includes the covariates mentioned above, the Formal dummy, the Post90

dummy, and the interaction term of the two.  The results show the expected signs.  The hazards

are higher for younger, more educated, female, and single workers and for workers with a smaller
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number of dependents.  The results also show that the hazards out of employment decreased

during the post-1990 period for informal workers.  Moreover, as expected, formal workers, who

are covered by the legislation, have lower hazards out of employment than do informal workers. 

Most importantly, the coefficient on the interaction term is positive and significant at the 1% level.

 In particular, the coefficient indicates that, after the reform, covered workers are 6.4% more

likely to exit employment than are uncovered workers.  This result thus suggests that the

reduction in firing costs introduced by the reform increased the exit rates out of employment

substantially.  Exit hazards out of employment are likely to have increased after the reform both

because of the increase in dismissals and because of the increase in quits resulting from greater

hiring after the reform.

Another essential feature of the reform was greater flexibility in the use of temporary

(fixed-term) contracts and, thus, one may suspect that a great deal of the increases in turnover

after the reform may simply be the result of increased hiring of temporary workers in the formal

sector.  The model in Column (2) allows us to distinguish whether the increase in the exit rates

out of employment was purely the result of the increase in the use of temporary contracts or if the

reduction in the cost of firing permanent workers also played a role.  Column (2) in Table 14

presents the estimates of a model including a Permanent dummy, an interaction term of the Post90

dummy and the Permanent dummy, an interaction term of the Formal dummy and the Permanent

dummy, and an interaction of the Formal x Post90 dummy with the Permanent dummy.16  All the

coefficients have the same signs as before and the coefficient on the Permanent dummy is negative

and significant at the 1% level, as expected.  The results show that the coefficient on the Formal x

Post90 interaction is positive, but the interaction term of the Formal x Post90 dummy with the

Permanent dummy is negative and significant at the 1% level.  The results indicate that, after the

reform, the probability of exiting employment was 6.9% higher for temporary workers in the

formal sector than for temporary workers in the uncovered sector.  At the same time, the

probability of exiting employment was 6.3% higher for permanent workers in the formal sector

than for permanent workers in the uncovered sector after the reform. Thus, while the introduction

of temporary contracts does appear to explain part of the increased turnover of formal workers,

                                                       
16 The permanent dummy takes the value of 1 if the worker is a permanent worker and zero if the worker is temporary.
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the results also suggest that the reduction of dismissal costs for permanent workers also

contributed to increasing turnover.

Column (3) in Table 14 presents the results from the model including interaction terms of

the reform effect with the age and education variables.  This specification of the model allows us

to see whether the impact of the reform was greater on the groups that would one would expect

to be affected most by the changes in the legislation.  First, since the reform increased the costs of

dismissing workers with more than ten years of tenure, then the impact of the reform would be

expected to be greater for groups with fewer than ten years of tenure (i.e., younger workers).  

Second, the special contracts introduced by the reform, which exempted workers with more than

ten times the minimum wage from severance payments, would be expected to affect mostly the

turnover of highly educated workers who are likely to earn more than ten times the minimum

wage.  Finally, the reform would be expected to have the greatest impact on workers who are

more likely to be hired in the formal sector (i.e., middle-aged and more educated workers).

Column (3) shows that, indeed, the hazard rates of younger and middle-aged workers increased

by more than the hazards of older workers.  Young workers with secondary education hired in the

formal sector were 4.1% more likely to exit employment than younger informal workers with

secondary education after the reform.  Similarly, middle-aged formal workers with secondary

education were 7.9% more likely to exit employment than middle-aged informal workers with

secondary education after the reform.  The smallest impact of the reform was on older formal

workers, who were only 1.8% more likely to exit employment than older informal workers after

the reform.  These results are thus consistent with lower expected dismissals of workers with

more than ten years of tenure.  Moreover, the results also indicate that the impact of the reform

was greater on more educated workers, except for the workers who are more likely to have

benefited from the use of “Integral Salary” contracts.  The exit rate of middle-aged formal

workers with a primary education increased by 6.6% after the reform relative to middle-aged

informal workers with the same level of education.  The exit rate of middle-aged formal workers

with some secondary education, a high school degree and university education increased by 7.9%,

12.5%, and 13.1%, respectively, after the reform relative to middle-aged informal workers with

the same levels of education.  In contrast, the hazard out of employment increased only by 3.8%

for middle-aged formal workers with more than a university degree after the reform relative to
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middle-aged informal workers with the highest educational attainment.  The impact was thus

smallest among the least and the most educated.  The small impact on these groups may be due to

the fact that these workers have longer tenures and thus are more likely to have been affected by

the increase in the costs of “unjust” dismissals for tenures of more than ten years.

While the above patterns are consistent with the effects of the labor market reform on

different groups, it may be that part of the increased turnover is the result of trade shocks

affecting various groups differently.  Column (4) in Table 14 presents the results from an

exponential hazard model that includes interaction terms of the Formal x Post90 dummy with

sector dummies.  The idea is that if trade liberalization were responsible for the increased turnover

after the labor market reform, then the observed impact would be greater on workers employed in

tradable sectors than on those employed in non-tradable sectors.  The results from Column (4) in

Table 14 show that the increase in turnover of covered workers after the reform was greater in

utilities, transportation, construction and services.  The probability of exiting formal employment

in these sectors after the reform was 640%, 15.7%, 12.3%, and 17.6% greater, respectively, than

the probability of exiting informal employment in these sectors.  However, if the trade shocks

were a main source of the increased turnover, it would be expected that the exit rate out of

employment would have increased more for workers hired in trade-intensive sectors such as

commerce and manufacturing.  In fact, after the reform formal workers in commerce were only

2.5% more likely to exit employment than informal workers in this sector were.  Moreover, the

probability of exiting unemployment was 1% lower after the reform for formal workers relative to

informal workers hired in manufacturing.  The results from the exponential hazard model thus do

not provide any reason to believe that trade liberalization increased turnover for covered workers

after 1990.

Table 15 includes the results of exponential hazards out of unemployment.  Given the

reduction of mandated firing costs, one would expect greater hiring in the covered sector and thus

an increase in the escape rate out of unemployment for workers hired into formal sector jobs. 

Column (1) shows that, indeed, the exit hazard out of unemployment increased by 5.9% for

covered workers after the reform relative to uncovered workers.17  Moreover, while the extension

of temporary contracts appears to explain part of the increased hiring, most of the increase in the
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exit hazards out of unemployment is due to the increased hazards into permanent jobs in the

formal sector.  The results from Column (2) in Table 15 show that the escape rate out of

unemployment increased by 4.1% for formal temporary workers after the reform relative to

temporary informal workers.  However, the exit rate out of unemployment increased by even

more for formal permanent workers after the reform, thus indicating that the reduction in

dismissal costs of permanent workers did increase the incentives to hire this type of workers.  The

results show that the probability of exiting unemployment and entering a formal permanent job

increased by 6.3% after the reform relative to the probability of entering an informal permanent

job.18

Column (3) in Table 15 presents the results of the exponential hazard model including

interaction terms of the reform effect with the age and education variables.  The estimates from

this model show that, as for the hazards out of employment, the impact of the reform was greater

on younger and more educated workers.  The reform should have had greater effects on the exit

rates out of unemployment for younger workers if the reduction in dismissal costs decreased the

power of insiders and induced more hiring of young outsiders.  In fact, the exit rate out of

unemployment and into formal jobs for young workers increased by 25.8% after the reform

relative to the exit rate into informal jobs.  The exit rate into formal jobs for middle-aged workers

also increased after the reform but not by as much.  In particular, the hazard rate out of

unemployment and into formal jobs increased by 3.9% for middle-aged workers relative to

informal workers.  In contrast, the hazard rates out of unemployment and into formal jobs

decreased by 11.1% for older workers after the reform relative to those entering informal jobs.  In

addition, these results show that the impact of the reform on exit hazard rates out of

unemployment was greatest on the more educated.  This is to be expected, given that these

workers are the ones more likely to opt for the “Integral Salary” contract that exempts workers

from severance and other dismissal costs.  In fact, the hazards out of unemployment and into

formal jobs decreased after the reform by 10% relative to the hazard out of unemployment and

into informal jobs for workers with primary education and by 3.9% and 1.2% for workers with

secondary schooling and a high school degree, respectively.  In contrast, after the reform, the exit

                                                                                                                                                                                  
17 The sign on the formal dummy is positive and significant at the 1% level.  This could be explained if unsuccessful discouraged workers who get tired
of searching for formal work turned to the informal sector as a last resort.
18 The sign on the permanent dummy is positive and significant at the 1% level.  Similarly to the description in footnote 17, this is probably due to
discouraged workers who are unsuccessful in finding a permanent position and turn to temporary jobs as a last resort.
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rates out of unemployment and into formal jobs increased by 37% for university graduates and by

12% for workers with more than a university degree relative to the exit rates into informal jobs.

Finally, Column (4) in Table 15 shows the results of the hazard model with sector dummy

and reform interactions.  The results show that the increase in the exit rates out of unemployment

after the reform was greater for workers exiting into formal sector jobs in mining, utilities, and

services.  The probability of exiting unemployment into formal employment in these sectors after

the reform was 45.7%, 27.6%, and 10.9% greater, respectively, than the probability of exiting

unemployment into informal employment in these sectors.  However, the probability of exiting

unemployment into formal employment in trade-intensive sectors such as commerce and

manufacturing was only 2.8% and 6.7% higher than the probability of exiting unemployment into

informal employment in these sectors.  Like the results from the employment hazard models, these

results from the unemployment hazard model thus do not provide evidence indicating the

importance of trade liberalization in increasing worker turnover after 1990.  Instead, the increased

hazards in utilities and services, which are more likely to be public sector jobs covered by the

legislation, indicates the importance of the labor market reform in generating these patterns in

turnover.

VII. Worker Turnover and Unemployment

The previous Section showed that the functioning of labor markets changed substantially

in Colombia after the introduction of the Labor Market Reform of 1990.  In particular, the

estimates from the formal hazards show that, after controlling for observable characteristics, the

post-reform period was characterized by higher exit rates into and out of unemployment in the

formal sector relative to the informal sector.  Moreover, as discussed in Section IV, these

estimates of the firing cost effects are likely to be biased downwards as the above analysis does

not control for general equilibrium effects.  Thus, the changes in turnover for formal workers

relative to informal workers after the reform provide lower bounds of the firing cost effects.

While the results in the previous Section indicate that the reform increased labor market

flexibility by increasing the flows into and out of unemployment, the net effects of the reform on

employment and unemployment are ambiguous.  In this section, I use the steady state condition of

the model in Section IV, together with the hazard rate results obtained in Section VI, to obtain a

rough estimate of the net effect of the reform on unemployment. 
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In the model above, a steady state condition has to be satisfied such that the flow into

unemployment from both sectors must equal the flow out of unemployment and into both sectors:

xeF + θq(θ)(1-F(Am))G(γF))u + xeI + θq(θ)F(Am)G(γI)u = θq(θ)(1-F(Am))u + θq(θ)F(Am)u.

Substituting for employment in each sector, eF = (1-F(Am))e and eI = F(Am)e, and for the identity,

e + u =1, the steady state condition becomes,

x (1- u) = θq(θ) [ ( 1-F(Am) ) ( 1-G(γF) ) + F(Am)( 1- G(γI) ) ] u

Solving for u and substituting for x yields the following formula for the unemployment rate,

u = [(1-F(Am))xF + F(Am)xI] /

[(1-F(Am))xF + F(Am)xI + (1-F(Am))θq(θ)(1-G(γF)) + F(Am)θq(θ)(1-G(γI))].

The unemployment rate can be estimated from this equation by substituting for the hazard rates

into and out of unemployment in each sector and for the shares of formal and informal

employment.  The hazard rates into and out of unemployment are obtained from Tables 14 and 15

and estimated for the average worker in the economy, i.e., a married middle-age man with a

secondary education and one dependent person.  Table 16 in Appendix B provides the estimated

hazards into and out of unemployment used for the estimation.  Table 1 in Appendix A shows the

shares of formal and informal employment before and after the reform.  Before the reform, the

shares of formal and informal employment were 0.45 and 0.55, respectively.  After the reform, the

shares of formal and informal employment changed to 0.51 and 0.49, respectively.

As the model abstracts from many factors affecting labor markets, the estimated

unemployment obtained from the formula above should not be interpreted as precise estimates of

the unemployment rate, but rather as an indication of the magnitude of the changes in

unemployment rates between the two periods.  The unemployment rate for the pre-reform period

obtained with this formula is 48.7%, which is considerably higher than the true unemployment

rate of 11.8% in Colombia in 1988.  The estimated unemployment rate for the post-reform period

is estimated both using the pre-reform shares and using the post-reform shares of formal and

informal employment.  The post-reform unemployment rate estimated with the pre-reform shares

is 47.3% and the one estimated with the post-reform shares is 47%.  The estimated post-reform

unemployment is also considerably higher than the true unemployment in 1992 and 1996–10.2%

and 10%, respectively.  These results suggest a reduction in unemployment of 1.4% points
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between the pre- and post-reform periods, keeping the shares of the two sectors constant,

compared to the actual reduction in unemployment of 1.6% between 1988 and 1992 and of 1.8%

between 1988 and 1996.  Thus, if the reform did not affect in any way the incentives to produce

formally, then this estimate provides an indication of the contribution of the reform to the fall in

unemployment between the pre- and post-reform periods.  If, however, the reform did contribute

to the increase in the size of the formal sector, then this estimate provides a lower bound of the

effect of the reform on unemployment.  Moreover, the results suggest a reduction in

unemployment of 1.7% when the post-reform shares are used.  If the reform is not totally

responsible for the increase in the size of the formal sector, the 1.7% reduction in the

unemployment rate provides an upper bound of the net effect of the reform on unemployment. 

Moreover, according to these estimates unemployment fell by approximately 0.3% as a result of

the increase in the share of formal employment.  These results, while only suggestive, indicate that

the increased flows into and out of unemployment contributed to the fall in unemployment

between the pre- and post-reform periods.  In addition, the reduction in unemployment between

the late 1980s and early 1990s can also be attributed in part to the increase in formal employment,

which has lower hazards out of employment and higher hazards out of unemployment than

informal employment.

VII. Conclusion

The Colombian labor market reform of 1990 provides an interesting quasi-experiment to

analyze the effects of a reduction in firing costs.  This study exploited the temporal change in the

legislation together with the difference in coverage between formal and informal workers to

analyze the impact of the reform on worker turnover.  The differences-in-differences estimates

indicate that the reform increased the dynamism of the Colombian labor market by increasing the

exit rates into and out of unemployment.  Moreover, aside from contributing to increased mobility

in the labor market, the reform is also likely to have contributed to increased compliance with

labor legislation by lowering the costs of formal production. Increased churning in the labor

market and greater compliance with the legislation are estimated to have decreased the

unemployment rate by somewhere between 1.4% and 1.7% from the late 1980s to the early

1990s.  The reform is thus likely to explain a large fraction of the fall in the unemployment in the
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early 1990s.  At the same time, however, the reform is likely to explain in part the recent surge in

the unemployment rate during the late 1990s.  This is because greater flexibility in hiring and

firing after the reform is likely to translate into increased hiring relative to firing during expansions

but in increased firings relative to hiring during recessions.
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Appendix A: Changes in Colombian Labor Legislation

                                  Table 1: Indemnities for “Unjust” Dismissal by
Tenure

Pre- and Post-Reform Pre-Reform Post-Reform

Tenure: Less than a Year ≥1 and <5 years ≥5 and <10 years ≥10 years ≥10 years

Dismissal
Costs: 45 days 45 days and 15 45 days and 20 45 days and 30 45 days and 40

additional days additional days additional days additional days
after the first year. After the first

year.
after the first
year.

After the first
year.

Table 2: Advance Notice Requirements by Firm Size

Firm Size Threshold of Collective
Dismissal

>10 and <50 employees 30% of the workforce

≥50 and <100 employees 20% of the workforce

≥100 and <200 employees 15% of the workforce

≥200 and <500 employees 9% of the workforce

≥500 and <1,000 employees 7% of the workforce

≥1,000 employees 5% of the workforce
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Figure 1: Evolution of Severance Pay and 
Social Security Contributions
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Figure 2: Evolution of Payroll Taxes
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Figure 3: Evolution of Total Non-wage Costs
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Appendix B: Data Appendix

Table 1: Basic Characteristics of Formal and Informal Workers,
Before and After the Reform

Formal Informal

Pre-reform Post-reform Pre-reform Post-reform
Definition 11 of
Informality
Share of Total
Employment

44.84 % 51.05 % 55.16 % 48.95 %

Share of Permanent
Workers

90.66% 88.84% 77.64% 74.5%

Share of Men 68.69 % 64.95 % 69.6 % 67.56 %

Share of Married
Workers

69.79 % 73.38 % 68.1 % 72.17 %

Average Education 8.9 years 9.74 years 6.1 years 6.67 years

Average Age 35.52 years 35.87 years 36.01 years 36.54 years

Average No. of
Dependents

0.81 persons 0.72 persons 0.80 persons 0.78 persons

Definition 22 of
Informality
Share of Total
Employment

41.47% 45.22% 58.63% 54.78%

Share of Permanent
Workers

86.6% 84.95% 81.27% 79.24%

Share of Men 70.53% 66.8% 68.24% 65.75%

Share of Married
Workers

69.71% 72.43% 68.39% 73.09%

Average Education 8.93 years 9.79 years 6.29 years 6.95 years

Average Age 34.7 years 35.02 years 36.57 years 37.17 years

Average No. of
Dependents

0.84 persons 0.77 persons 0.78 persons 0.73 persons

1Definition 1: Formal workers are defined as those whose employer pays social security taxes and informal workers are defined as those whose
employer does not pay social security contributions.
2Definition 2: Formal workers are defined as wage-earners employed by firms with more than 10 employees and informal workers are wage-earners
employed by firms with fewer than 10 employees, family workers, domestic workers, and self-employed workers.  In Colombia, family workers, self-
employed, and workers employed by firms with fewer than 5 employees are completely exempt from severance pay legislation, while domestic
workers and workers employed by firms with little capital are subject to half the severance payments of workers completely covered by the legislation.
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Table 2: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Tenure

Formal Informal

Post-reform 5.3130
(0.0461)

4.5376
(0.0496)

Pre-reform 5.6002
(0.0632)

4.5197
(0.0588)

Differences -0.2872*

(0.0782)
-0.0176
(0.0769)

Differences-in-Differences - 0.3051**

(0.1098)

Table 3: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Tenure, by Gender

                                    Men Women

Formal Informal Formal Informal

Post-reform 5.57424
(0.0610)

4.9987
(0.0636)

4.5173
(0.0659)

3.5772
(0.0749)

Pre-reform 6.1141
(0.0812)

5.0270
(0.0753)

4.4730
(0.0914)

3.3577
(0.0842)

Differences -0.3717*

(0.1016)
-0.0283
(0.0986)

0.0443
(0.1127)

0.2194**

(0.1127)

Differences-in-Differences -0.3434* (0.1416) -0.1751 (0.1594)
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Table 4: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Tenure, by Age Group

                                Age < 24 years 24- 55 years Age > 55 years

Formal Informal Formal Informal Formal Informal

Post-reform 1.6480
(0.0331)

1.4058
(0.03030)

5.3971
(0.0821)

4.5180
(0.0525)

11.2889
(0.2860)

10.1111
(0.2523)

Pre-reform 1.6107
(0.0394)

1.3709
(0.0309)

5.7419
(0.0663)

4.5280
(0.0615)

12.3513
(0.3589)

10.7321
(0.3008)

Differences 0.0372
(0.0515)

0.0349
(0.0433)

-0.3448*

(0.0821)
-0.0100
(0.0808)

-1.0624*

(0.4589)
-0.6209†

(0.3926)

Diff’s-in-diff’s 0.0023 (0.0684) -0.3348* (0.1156) -0.4414 (0.2111)
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Table 5: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Tenure, by Education Group

                               Primary Education Secondary Education High School

Formal Informal Formal Informal Formal Informal

Post-reform 6.0542
(0.1115)

5.1540
(0.0816)

4.9525
(0.0911)

3.8160
(0.0745)

4.7533
(0.0785)

3.9912
(0.1046)

Pre-reform 6.6346
(0.1316)

5.0796
(0.0862)

4.8250
(0.1105)

3.6165
(0.0963)

4.9365
(0.1222)

4.0059
(0.1451)

Differences -0.5803*

(0.1724)
0.0744

(0.1187)
0.1275

(0.1432)
0.1996**

(0.1218)
-0.1832†

(0.1453)
-0.0147
(0.1788)

Diff’s-in-diff’s -0.6547* (0.2111) -0.0720 (0.1867) -0.1685 (0.2380)

                                     University Education University Degree
or more

Post-reform 4.6618
(0.1242)

3.4520
(0.1714)

6.2258
(0.1208)

5.2305
(0.2575)

Pre-reform 5.0506
(0.1771)

3.6039
(0.2505)

6.3984
(0.1871)

4.9899
(0.3093)

Differences -0.3888**

(0.2163)
-0.1519
(0.3035)

-0.1726
(0.2227)

0.2407
(0.4024)

Diff’s-in-diff’s -0.2368 (0.4018) -0.4133 (0.4923)
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Table 6: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Tenure, by Industry

                               Agriculture Mining Manufacturing

Formal Informal Formal Informal Formal Informal

Post-reform 5.6232
(0.3975)

5.0688
(0.4503)

5.8725
(0.4731)

4.1875
(0.8474)

5.3031
(0.0915)

4.2360
(0.1128)

Pre-reform 5.724
(0.6194)

6.0402
(0.4503)

4.4010
(0.5431)

3.4091
(0.7922)

5.0920
(0.1164)

4.3843
(0.1438)

Differences -0.1008
(0.7359)

-0.9714
(0.6947)

1.4716**

(0.7245)
0.7784

(1.1601)
0.2112†

(0.1481)
-0.1483
(0.1827)

Diff’s-in-diff’s 0.8706 (1.0964) 0.6931 (1.3608) 0.3595 (0.2341)

                               Utilities Construction Commerce

Post-reform 6.8926
(0.3778)

- 4.0121
(0.1859)

4.2889
(0.1729)

4.5763
(0.0823)

4.9136
(0.0862)

Pre-reform 7.9114
(0.4736)

- 4.0532
(0.2558)

3.4439
(0.1904)

4.6654
(0.1217)

4.9855
(0.1001)

Differences -1.0188*

(0.6059)
- 0.0411

(0.3163)
0.8449*

(0.2572)
-0.0892
(0.1469)

-0.0719
(0.1321)

Diff’s-in-diff’s - -0.8861 (0.4382) -0.0173 (0.2046)

                                     Transportation Financial Services Services

Post-reform 5.22
(0.1766)

4.5496
(0.1564)

4.8835
(0.1364)

5.1026
(0.2744)

6.2118
(0.0992)

4.2454
(0.0985)

Pre-reform 6.1895
(0.2455)

4.9789
(0.2144)

5.6848
(0.2072)

5.0121
(0.3692)

6.8428
(0.1332)

4.0234
(0.1053)

Differences -0.9695*

(0.3025)
0.4292**

(0.2654)
-0.8013*

(0.2480)
0.0905

(1.2636)
-0.6310*

(0.1661)
0.2220†

(0.1442)

Diff’s-in-diff’s -0.5403† (0.4009) -0.8919** (0.4961) -0.8530* (0.2189)
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Table 7: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Tenure, by Firm Size

                                             Self-employed Firms 2-5 employees

Formal Informal Formal Informal

Post-reform 6.2577
(0.1868)

5.8356
(0.1333)

4.9708
(0.1372)

4.1192
(0.0804)

Pre-reform 6.4868
(0.3235)

5.7927
(0.1014)

5.0944
(0.1826)

4.1052
(0.0931)

Differences -0.2291
(0.3736)

0.0426
(0.1333)

-0.1237
(0.2284)

0.0139
(0.1230)

Diff’s-in-diff’s -0.2718 (0.3734) -0.1377 (0.2514)

                                Firms 5-10 employees Firms > 10 employees

Post-reform 4.2154
(0.1254)

2.8678
(0.1175)

5.3992
(0.0542)

2.7353
(0.0863)

Pre-reform 4.2092
(0.1804)

2.9897
(0.1444)

5.7947
(0.0736)

2.6027
(0.1156)

Differences 0.0063
(0.2197)

-0.1219
(0.1862)

-0.3955*

(0.0914)
0.1326

(0.1442)

Diff’s-in-diff’s 0.1281 (0.2864) -0.5281* (0.2134)
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Table 8: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Unemployment Duration

Formal Informal

Post-reform 7.5985
(0.1187)

9.7731
(0.1489)

Pre-reform 7.3328
(0.1489)

8.7297
(0.1630)

Differences 0.2657†

(0.1904)
1.0434*

(0.2208)

Differences-in-Differences - 0.7777* 
     (0.2929)

Table 9: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Unemployment Duration, by Gender

                                    Men Women

Formal Informal Formal Informal

Post-reform 6.6402
(0.1284)

7.3753
(0.1420)

9.3743
(0.2394)

14.7665
(0.3413)

Pre-reform 6.3455
(0.1536)

6.9092
(0.1569)

9.4983
(0.3321)

12.8988
(0.3894)

Differences 0.2947**

(0.2002)
0.4660*

(0.2116)
-0.1240
(0.4094)

1.8678*

(0.5178)

Differences-in-Differences -0.1713 (0.2925) -1.9918* (0.6592)
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Table 10: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Unemployment Duration, by Age Group

                                Age < 24 years 24- 55 years Age > 55 years

Formal Informal Formal Informal Formal Informal

Post-reform 5.0951
(0.1924)

5.7650
(0.1940)

7.6482
(0.1328)

10.0925
(0.1813)

11.7779
(0.6590)

14.7266
(0.6043)

Pre-reform 5.3906
(0.2454)

5.2083
(0.1823)

7.5569
(0.1729)

9.2324
(0.2077)

9.0156
(0.7171)

12.8679
(0.6642)

Differences -0.2956
(0.3118)

0.5567*

(0.2662)
0.0914

(0.2180)
0.8601*

(0.2757)
2.7623*

(0.9739)
1.8587**

(0.8979)

Diff’s-in-diff’s -0.8523** (0.4184) -0.7688* (0.3481) 0.9037 (0.1396)
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Table 11: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Unemployment Duration, by Education Group

                               Primary Education Secondary Education High School

Formal Informal Formal Informal Formal Informal

Post-reform 8.8191
(0.2843)

9.4874
(0.2115)

7.8214
(0.2306)

9.6863
(0.2738)

7.5593
(0.2248)

10.8365
(0.4081)

Pre-reform 7.4296
(0.2739)

8.4493
(0,2166)

8.1881
(0.2948)

8.5266
(0.2956)

7.4414
(0.3164)

11.1706
(0.5824)

Differences 1.3894*

(0.3948)
1.0381*

(0.3027)
-0.3666
(0.3742)

1.1597**

(0.4029)
0.1179

(0.3881)
-0.3341
(0.7111)

Diff’s-in-diff’s 0.3513 (0.5224) -0.5263* (0.5560) 0.4520 (0.7431)

                                     University Education University Degree
or more

Post-reform 6.7676
(0.3448)

10.9950
(0.8242)

6.0907
(0.2727)

8.9383
(0.6899)

Pre-reform 6.9614
(0.4944)

8.3146
(0.8936)

5.3086
(0.3918)

7.8942
(0.9386)

Differences -0.1938
(0.6027)

2.6804*

(1.2157)
0.7822**

(0.4773)
1.0441

(1.1648)

Diff’s-in-diff’s -2.8742* (1.2379) -0.2619 (1.1239)
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Table 12: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Unemployment Duration, by Industry

                               Agriculture Mining Manufacturing

Formal Informal Formal Informal Formal Informal

Post-reform 6.5332
(0.9948)

6.5428
(0.8265)

6.0294
(1.1816)

6.2292
(2.2612)

7.2766
(0.2177)

10.2512
(0.3665)

Pre-reform 7.812
(1.3781)

6.3489
(0.8538)

5.9455
(1.1462)

6.5606
(2.0028)

7.4136
(0.2703)

9.9015
(0.4279)

Differences -1.2788
(1.6995)

0.1939
(1.1883)

0.0839
(1.6462)

-0.3314
(3.0207)

-0.1370
(0.3471)

0.3496
(0.5634)

Diff’s-in-diff’s -1.4728 (2.0497) 0.4153 (3.2289) -0.4866 (0.6275)

                               Utilities Construction Commerce

Post-reform 9.8
(1.1168)

6.5
(1.6065)

5.8669
(0.4841)

5.3911
(0.2734)

7.4709
(0.2522)

11.59
(0.2940)

Pre-reform 6.4314
(0.8747)

3
(1.5)

5.4792
(0.5700)

4.8239
(0.2947)

7.4513
(0.3427)

10.3010
(0.3118)

Differences 3.3686*

(1.4186)
3.5†

(2.1979)
0.3878

(0.7478)
0.5671†

(0.4019)
0.0197

(0.4254)
1.2943

(0.4286)

Diff’s-in-diff’s -0.1314 (6.2663) -0.1794 (0.7816) -1.2746** (0.6425)

                                     Transportation Financial Services Services

Post-reform 6.3961
(0.3678)

6.9820
(0.3759)

6.9234
(0.3546)

9.6664
(0.7508)

8.8563
(0.2602)

10.1112
(0.3019)

Pre-reform 6.6343
(0.5120)

6.4011
(0.4580)

6.6883
(0.4317)

10.1782
(1.0164)

8.0041
(0.3233)

7.9464
(0.2956)

Differences -0.2381
(0.6304)

0.5809
(0.5925)

0.2351
(0.5586)

0.5119
(1.2636)

0.8522**

(0.4150)
2.1648*

(0.4226)

Diff’s-in-diff’s -0.8190 (0.8679) -0.7470 (1.1993) -1.3126* (0.5924)
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Table 13: Sample Differences-in-Differences Estimates of the Effect of
the Reform on Average Unemployment Duration, by Firm Size

                                             Self-employed Firms 2-5 employees

Formal Informal Formal Informal

Post-reform 9.8851
(0.5317)

12.0358
(0.2641)

8.3693
(0.3914)

8.7661
(0.2359)

Pre-reform 8.4208
(0.8966)

10.3226
(0.2876)

7.2331
(0.4802)

8.2628
(0.2618)

Differences 1.4642†

(1.0424)
1.7132*

(0.3905)
1.1361**

(0.6195)
0.5033†

(0.3524)

Diff’s-in-diff’s -0.2490 (1.0863) 0.6328 (0.7099)

                                Firms 5-10 employees Firms > 10 employees

Post-reform 6.7852
(0.3668)

6.6247
(0.3684)

7.3144
(0.1333)

7.3804
(0.2880)

Pre-reform 6.6018
(0.4255)

5.6375
(0.3359)

7.3701
(0.1687)

7.1446
(0.3545)

Differences 0.1834
(0.5618)

0.9872
(0.4986)

-0.0556*

(0.2150)
0.2358

(0.3926)

Diff’s-in-diff’s -0.8038 (0.7486) -0.2913 (0.5205)
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Table 14: Exponential Hazard Model Estimates of Employment Duration1  ( n = 55,683 )

Variable (1) (2) (3) (4)
Constant -2.1405

(0.0036)
-1.8242
(0.0039)

-2.6604
(0.0024)

-2.1318
(0.0063)

Age 17-25 years 1.7401
(0.0016)

1.7192
(0.0016)

1.8947
(0.0025)

1.7299
(0.0016)

Age 25-55 years 0.7460
(0.0013)

0.7555
(0.0013)

0.8142
(0.0023)

0.7457
(0.0013)

Primary Education 0.4387
(0.0013)

0.0189
(0.0013)

- -

Secondary Education 0.1388
(0.0013)

0.1152
(0.0013)

0.0892
(0.0016)

0.0977
(0.0009)

High School Degree 0.1052
(0.0014)

0.0896
(0.0014)

0.0614
(0.0021)

0.0654
(0.0011)

University Education 0.1034
(0.0017)

0.0798
(0.0017)

0.2132
(0.0036)

0.0714
(0.0015)

University Degree - - 0.0935
(0.0034)

-0.0339
(0.0013)

Male - 0.1593
(0.0008)

-0.1549
(0.0008)

-0.1813
(0.0006)

-0.1581
(0.0008)

Single 0.2662
(0.0009)

0.2587
(0.0009)

0.2963
(0.0007)

0.2603
(0.0009)

No. of Dependents - 0.0037
(0.0004)

-0.0017
(0.0004)

-0.0024
(0.0003)

-0.0043
(0.0004)

Formal - 0.2286
(0.0013)

0.1354
(0.0036)

-0.0853
(0.0027)

-0.2409
(0.0105)

Post90 - 0.1247
(0.0011)

-0.0508
(0.0022)

-0.0483
(0.0019)

0.0688
(0.0080)

Formal x Post90 0.0617
(0.0015)

0.0673
(0.0042)

0.0279
(0.0032)

0.0284
(0.0129)

Permanent - -0.3939
(0.0021)

- -

Formal x Permanent - -0.3401
(0.0039)

- -

Post90 x Permanent - 0.0268
(0.0026)

- -

Formal x Post90 x
Permanent

- -0.0062
(0.0045)

- -

Formal x Post90 x
Age 25-55 years

- - 0.0359
(0.0029)

-

Formal x Post90 x
Age > 55 years

- - -0.0222
(0.0049)

-

Formal x Post90 x
Secondary Education

- - 0.0124
(0.0031)

-

Formal x Post90 x
High-School Degree

- - 0.0538
(0.0035)

-

Formal x Post90 x
University 
Education

0.0596
(0.0035)

Formal x Post90 x -0.0254

                                                       
1 Nine industry dummies and 6 city dummy variables are also included.  The numbers in brackets are asymptotic standard errors.
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University Degree (0.0054)

Table 14 Continued

Formal x Post90 x
Mining

- - - -0.4799
(0.0281)

Formal x Post90 x
Manufacturing

- - - -0.0321
(0.0133)

Formal x Post90 x
Utilities

- - - 1.9788
(0.0661)

Formal x Post90 x
Construction

- - - 0.0867
(0.0143)

Formal x Post90 x
Commerce

- - - -0.0033
(0.0133)

Formal x Post90 x
Transportation

- - - 0.1178
(0.0141)

Formal x Post90 x
Financial Services

- - - 0.1339
(0.0144)

Formal x Post90 x
Services

- - - 0.0367
(0.0133)

Log-likelihood -12,256,412 -12,131,391 -12,157,990 -12,240,447
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Table 15: Exponential hazard models of unemployment duration1 ( n = 55,683 )

Variable (1) (2) (3) (4)
Constant -2.6452

(0.0036)
-2.8512
(0.0039)

-3.0599
(0.0031)

-2.8952
(0.0063)

Age 17-25 years 1.0080
(0.0017)

1.0138
(0.0017)

1.1667
(0.0034)

0.9907
(0.0017)

Age 55-35 years 0.4966
(0.0014)

0.4849
(0.0014)

0.5139
(0.0029)

0.4945
(0.0014)

Primary Education - 0.3280
(0.0013)

-0.3178
(0.0013)

- -

Secondary Education - 0.3932
(0.0013)

-0.3799
(0.0013)

-0.1405
(0.0021)

-0.0615
(0.0009)

High School Degree - 0.3472
(0.0014)

-0.3429
(0.0014)

-0.2667
(0.0029)

-0.0107
(0.0011)

University Education - 0.2483
(0.0017)

-0.2423
(0.0017)

-0.0222
(0.0048)

0.0955
(0.0015)

University Degree - - 0.2939
(0.0046)

0.3558
(0.0013)

Male 0.4702
(0.0008)

0.4658
(0.0008)

0.4725
(0.0008)

0.4694
(0.0008)

Single 0.1538
(0.0010)

0.1618
(0.0010)

0.1551
(0.0009)

0.1487
(0.0009)

No. of Dependents 0.0781
(0.0004)

0.0766
(0.0004)

0.0763
(0.0004)

0.0774
(0.0004)

Formal 0.0575
(0.0016)

-0.0070
(0.0036)

-0.1752
(0.0036)

-0.3308
(0.0107)

Post90 - 0.0450
(0.0011)

-0.0255
(0.0023)

-0.1202
(0.0028)

0.0563
(0.0081)

Formal x Post90 0.0575
(0.0016)

0.0400
(0.0042)

0.0827
(0.0045)

0.3271
(0.0131)

Permanent - 0.2676
(0.0022)

- -

Formal x Permanent - 0.1335
(0.0039)

- -

Post90 x Permanent - -0.0092
(0.0026)

- -

Formal x Post90 x
Permanent

- 0.0208
(0.0046)

- -

Formal x Post90 x
Age 25-55 years

- - -0.1908
(0.0041)

-

Formal x Post90 x
Age > 55 years

- - -0.3479
(0.0066)

-

Formal x Post90 x
Secondary Education

- - 0.1468
(0.0041)

-

Formal x Post90 x
High School Degree

- - 0.1195
(0.0047)

-

Formal x Post90 x
University Education

0.4229
(0.0072)

-

Formal x Post90 x 0.2184 -

                                                       
1 The numbers in brackets are asymptotic standard errors.
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University Degree (0.0066)

Table 15 Continued

Formal x Post90 x
Mining

- - - 0.0493
(0.0282)

Formal x Post90 x
Manufacturing

- - - -0.2995
(0.0135)

Formal x Post90 x
Utilities

- - - -0.0830
(0.0661)

Formal x Post90 x
Construction

- - - -0.3426
(0.0145)

Formal x Post90 x
Commerce

- - - -0.2617
(0.0134)

Formal x Post90 x
Transportation

- - - -0.2872
(0.0142)

Formal x Post90 x
Financial Services

- - - -0.3947
(0.0146)

Formal x Post90 x
Services

- - - -0.2237
(0.0134)

Log-likelihood - 17,671,211 -17,613,645 -17,639,878 -17,643,799
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Table 16: Estimated Hazards into and out of Unemployment
for the Average Worker

Pre-reform Post-reform

Formal

xF 0.1927 0.1809

θq(θ)(1-G(γF)) 0.2391 0.2286

Informal

xI 0.2422 0.2137

θq(θ)(1-G(γI)) 0.2258 0.2158


