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a b s t r a c t

The paper performs both a parametric and non-parametric analysis to address a fundamental question
in the growing literature using search models to study labor market informality: Should informal
self-employment and informal employment as an employee be considered two different labor market
states? Both analyses strongly reject equality between the two states, cautioning against aggregating
them in a common ‘‘informality state’’. The parametric model identifies that the variation in informal
self-employment income and the short duration of informal employee jobs are the primary factors
that contribute to the observed differences between these labor market states.
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1. Introduction

In an influential paper published in 1983, Flinn and Heckman
sked: ‘‘Are Unemployment and out of the Labor Force Behav-
orally Distinct Labor Force States?’’ (Flinn and Heckman, 1983).
he question was relevant because labor economists had started
o study labor market dynamics with richer theoretical and em-
irical models, forcing researchers to take a stand on which labor
arket states were relevant. The study of labor market dynamics

n economies with high informality is experiencing a similar
ransformation. Richer labor market models have recently been
eveloped and estimated, prompting a crucial debate on what the
elevant labor market states are and which transitions between
hem we should focus on.

This paper contributes to the debate by addressing its most
ontroversial question: Should we differentiate between informal
orkers that are hired as employees and those that are working
s self-employed? Aggregating or differentiating these two labor
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market states is relevant for estimation and policy, but both ap-
proaches have been used by influential papers, without producing
a consensus in the literature. For example, Meghir et al. (2015) is
one of the first estimated search model on a market with high in-
formality (Brazil) and aggregates all unregistered employees and
self-employed in the same labor market state; Bobba et al. (2022)
is a recent contribution on Mexico but strongly differentiates
between the two states, so much as to consider self-employed
informality as a searching state in alternative to unemployment.
Several other contributions take one approach or the other.1

We use data from Colombia to test whether the informal
elf-employed and the informal employees should belong to two
ifferent labor market states. We follow Flinn and Heckman
1983) in providing two types of analysis. First, we conduct
on-parametric tests; then, we develop and estimate a search

1 Among the contributions that do not differentiate between informal em-
loyees and self-employed are early contributions in the theoretical search
iterature (Albrecht et al., 2009; Charlot et al., 2013); and in the macro search
iterature (Bosch and Esteban-Pretel, 2012). More recently, Haanwinckel and
oares (2021) develop a search model with intra-firm bargaining and exclude
he self-employed. Contributions developing search models of the labor market
hat do differentiate informal self-employment as a distinct state from informal
mployment include Bobba et al. (2021), Narita (2020). Other examples beyond
he search literature that take a stand in this debate include: Esteban-Pretel
nd Kitao (2021), which allows for only one informal labor market state, ex-
luding the self-employed; Ulyssea (2018), which considers informality choices
f both firms and workers, separating informal workers who are employees
rom informal firms; Granda and Hamann (2015), which distinguishes between
nformal entrepreneurs and informal workers; Almeida and Carneiro (2012),
hich differentiates between informal wage earners and self-employed.
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Table 1
Kolmogorov–Smirnov test of equality of distributions.

Statistic P-value

H0 : Informal E duration distribution = Informal
SE duration distribution:
Values 0.3869 0.0000
H0 : U duration distribution before Informal E = U
duration distribution before Informal SE
Values 0.0326 0.0177
H0 : Informal E labor income distribution =
Informal SE labor income distribution
Values 0.1106 0.0000

E denotes employees, SE self-employed, and U unemployed.

odel where we directly impose the same behavior for informal
elf-employed and informal employees.
The paper is organized as follows. Section 2 presents the data.

ections 3 and 4 provide the non-parametric and parametric
nalysis, respectively. Section 5 concludes.

. Data

We use the Colombian Gran Encuesta Integrada de Hogares
GEIH) for 2016. GEIH is a nationally representative survey col-
ected monthly by the Administrative Department of National
Statistics (DANE). The survey contains individual characteristics
and collects labor market outcomes. It also allows for a precise
definition of labor market informality. We define any employed
worker as informal if they do not contribute to social security, a
definition consistent with the recommendations of the Interna-
tional Labor Organization (ILO) and with the previous literature
on LAC (Perry et al., 2007; Kanbur, 2009; Bobba et al., 2022). If
these workers are in a subordinate working relationship with a
well-defined employer, we classify them as informal employees;
f they are occupied in an activity with more independence and
utonomy so that they declare themselves self-employed,2 we

classify them as informal self-employed.
To be consistent with the theoretical model, we extract a

relatively homogeneous estimation sample: 25–55-year-old men,
living in urban areas, who have completed at most secondary
education and work full-time when employed. We focus on male
unskilled workers because they are the group in which labor
market informality is the most relevant and studied. We pool
together all the surveys conducted from January to December
2016.

The final estimation sample includes 88,123 observations,
of which about 9% are unemployed, 51% informal – 39% self-
employed and 12% employees –, and 40% formal employees. A
full set of descriptive statistics is available in Flabbi and Tejada
(2023). Two important differences between informal employ-
ees and informal self-employed emerge from simple descrip-
tive statistics. First, the labor income distribution for the self-
employed is much more disperse than the one for informal em-
ployees, with comparable means. Second, informal self-employed
jobs last much longer than informal employee jobs.3

3. Non-parametric tests

To assess whether informal self-employment and informal
employment as employees are behaviorally indistinguishable
states, we follow Flinn and Heckman (1983) and test whether the

2 Trabajador por cuenta propia in the original Spanish.
3 We should mention that while it is possible to be a formal self-employed
orker, no one in our sample is.
2

distributions describing the two states are equal. If they are, they
should not be considered separate states; if they are not, they
should. Given the data at our disposal, we can non-parametrically
estimate at least two distributions pertaining to each state. The
first is the distribution of durations in each of the two states. The
second is the distribution of labor incomes in each of the two
states. In addition to these two, we also compute the distribution
of unemployment durations before transitioning to either the
informal employee state or the informal self-employed state.

We non-parametrically estimate the duration distributions us-
ing the Kaplan–Meier survival function estimator (Kiefer, 1988;
Kaplan and Meier, 1958) and the labor income distributions using
the empirical cumulative distribution function.

Once estimated, we use the Kolmogorov–Smirnov (K–S) non-
parametric test to assess equality of distributions. The null hy-
pothesis is whether the data draws composing the two observed
samples come from the same underlying population distribu-
tion (Dodge, 2008). The K–S test is based on the maximum differ-
ence between the empirical cumulative distribution functions of
the two samples and therefore does not provide information on
how the two distributions differ, but only on whether they differ
or not.

The test results are presented in Table 1. The null hypothesis
of equal duration distributions between informal employees and
informal self-employed is largely rejected, as is the test of equal
labor income distributions. The equality of the unemployment
duration distributions before transiting to either one or the other
informal state is also rejected, but with a higher p-value, which
corresponds to a 2% confidence level.

4. Parametric tests based on search model

The non-parametric tests presented in Section 3 already give
a strong indication that informal employees and informal self-
employed should be considered two separate labor market states.
But non-parametric tests cannot distinguish whether the sources
of the separation are the frictions and shocks affecting the la-
bor market dynamics or the wage offers distributions affecting
the agent’s decisions to accept a job. To make progress in this
understanding, we follow again Flinn and Heckman (1982) and
develop and estimate a simple search model of the Colombian
labor market. Under this parametric approach, we can directly
impose the same behavior for informal self-employed and infor-
mal employees and perform likelihood ratio tests to assess the
validity of the restriction.

4.1. Environment and equilibrium conditions

Time is continuous, the environment is stationary, and the
economy is populated by infinitely lived individuals with a dis-
count rate ρ. Individuals can be in one of the following four
states: unemployment u, informal self-employment s, formal em-
loyment f , and informal employment i. We denote by v = s, f , i
he different types of jobs in which an agent can be employed.
hile unemployed, individuals receive flow utility b and search

or jobs, meeting offers at a Poisson rate λ(v). Offers are fully
escribed by labor income x, drawn from the exogenous offer dis-
ributions G(x|v). Jobs terminate exogenously at rate η(v). Formal
employees are different from informal workers because they pay
a proportional payroll contribution τ . In exchange, they receive
enefits that are valued at a flow utility that we denote with θ .
nly unemployed individuals search for a job.
We denote with U and E(x, v) the steady-state values of unem-

loyment and employment, respectively, leading to the following
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Table 2
Search model estimated parameters.
Parameters Unrestricted Restricted

Formal Informal E Informal SE Formal Informal E Informal SE
v = f v = i v = s v = f v = i v = s

λ(v) 0.0897 0.0553 0.0529 0.097 0.0446
(0.0015) (0.0012) (0.0009) (0.0015) (0.0007)

η(v) 0.0157 0.0317 0.0096 0.0159 0.0115
(0.0001) (0.0006) (0.0001) (0.0001) (0.0001)

µ(v) 0.2956 0.0071 −0.0500 0.2957 −0.0363
(0.0033) (0.0055) (0.0001) (0.0068) (0.0068)

σ (v) 0.3145 0.3434 0.5048 0.3141 0.4723
(0.0099) (0.0098) (0.0058) (0.0222) (0.0142)

b −1.7205 −1.6053
(0.0839) (0.0954)

θ 0.0106 0.0160
(0.0048) (0.0060)

σϵ 0.1196 0.1205
(0.0275) (0.0509)

Log-Likelihood −470885.0 −480498.0
LR Statistic – 19226.0
P-value – 0.0000

Note: Bootstrapped standard errors in parenthesis. E denotes employees, and SE self-employed.
The Restricted Model imposes: λ(s) = λ(i), η(s) = η(i) and µ(s) = µ(i), σ (s) = σ (i). LR denotes the
Log-likelihood Ratio Test.
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Bellman equation representation:

ρU = b +

∑
v=s,f ,i

λ(v)
[∫

max {E(x, v) − U, 0} dG(x|v)
]

(1)

ρE(x, v) = x
[
1 − τ ιv=f

]
+ θιv=f + η(v) [U − E(x, v)] (2)

where ιv=f is an indicator variable equal 1 if the job is formal and
zero otherwise.

The optimal decision for accepting a job offer possesses a
reservation values property. The reservation labor income x∗(v)
for job v satisfies E(x∗(v), v) = U , leading to:

x∗(v) =
ρU − θιv=f

1 − τ ιv=f
(3)

which also implies θ = τρU . In steady-state equilibrium, flows
are balanced, implying uλ(v) [1 − G(x∗(v)|v)] = η(v)v.

In this model environment, the null hypothesis of informal
self-employment and informal employment as employee being
behaviorally indistinguishable labor market states is represented
by the following set of parametric constraints:⎧⎨⎩

λ(s) = λ(i)
η(s) = η(i)
G(x|s) = G(x|i)

(4)

4.2. Estimation

We estimate the model by maximum likelihood, obtaining
contributions on durations

{
tj
}
j∈U,S,F ,I and labor incomes{

xj
}
j∈S,F ,I . The full derivation of the likelihood function is available

in Flabbi and Tejada (2023). An important advantage of using
maximum likelihood estimation in our application is that we can
employ the Log-likelihood Ratio Test (LR) to directly test the null
hypothesis expressed by the set of constraints (4).

The identification of the model is relatively straightforward.
Durations provide direct information to identify hazard rates.
Labor incomes identify wage offers distributions as long as they
belong to a recoverable parametric distribution (Flinn and Heck-
man, 1982). Following previous literature, we assume that G(x|v)
are log-normal with parameters {µ(v), σ (v)}. The flow utility of
unemployment (b) and the discount rate (ρ) are jointly identified
by the equilibrium equation (1). Therefore, we re-parameterize
 a

3

the likelihood to estimate ρU directly and then set ρ = 0.12 –
the recommended discount rate for Latin America (Moore et al.,
2020) – to recover b. Finally, we set τ = 0.16 to match the 2016
Colombian payroll contribution (Fernández and Villar, 2017) and
recover θ from condition θ = τρU .

4.3. Results

Table 2 reports the estimated parameters. The column Un-
estricted presents the unconstrained model: this is the model
resented in Section 4 where all parameters are allowed to be dif-
erent across labor market states. The column Restricted presents
a specification where we impose the set of constraints (4): this
is a model where the parameters for the informal self-employed
labor market state and the informal employee labor market state
are constrained to be equal.

The Log-likelihood Ratio Test is presented at the bottom of
the Table and clearly rejects the Restricted model against the
Unrestricted one. Therefore, the null hypothesis of informal self-
employment and informal employment as an employee being
behaviorally indistinguishable labor market states is strongly re-
jected. We have also estimated and tested two intermediate
models, one in which we impose equality only on the mobility
parameters (λ(s) = λ(i); η(s) = η(i)) and one in which we im-
ose equality only on the offer distributions parameters (µ(s) =

(i); σ (s) = σ (i)). Both models are clearly rejected against the
nrestricted model.4
Looking at the actual point estimates in conjunction with

he implied values reported in Table 3, we observe a very large
ifference in the dispersion of the labor income distributions
etween the two informal states, with the self-employed stan-
ard deviation being more than double the employee standard
eviation. This is the actual source of the differences coming from
he wage offers distributions, not a difference in mean offers. In
erms of mobility parameters, the source of the difference is in
he termination rates, with the self-employed’s termination rate
eing less than a third than the employees’ one.

4 Results on the intermediate models are available in the Appendix of Flabbi
nd Tejada (2023).
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Table 3
Search model implied values.

Values Unrestricted Restricted

Formal Informal E Informal SE Formal Informal E Informal SE
v = f v = i v = s v = f v = i v = s

Employment:
E[t|v] 63.5 31.5 104.4 63.0 86.8
E[x|v] 1.412 1.068 1.080 1.412 1.078
SD[x|v] 0.207 0.143 0.339 0.207 0.291
Unemployment:
E[t|u] 5.1 5.4

Note: Values obtained from the point estimates reported in Table 2.
. Conclusions

The paper performs both a parametric and non-parametric
nalysis to address a fundamental question in the growing lit-
rature using search models to study labor market informality:
hould informal self-employment and informal employment as
n employee be considered two different labor market states?
oth analyses strongly reject the equality of the two labor market
tates, cautioning against aggregating them in a common ‘‘infor-
ality state’’, as done in important previous contributions in the

iterature. The parametric model indicates that the sources of the
ifference are the high dispersion of informal self-employment
ncome offers and the low duration of informal employee jobs.

ata availability

Data will be made available on request.
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