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Persistence of informality in a developing country
By Juan Muro and Jhon James Mora 1
Abstract: Informality is a common phenomenon in developing countries and an unusual one in industrialized
countries. The persistence of informal employment is indicative of the impossibility of moving out of this status
for a certain period of time. Using pseudo panel data, empirical evidence is presented to show that this
phenomenon occurs in a developing country like Colombia where education helps mitigate said persistent
occurrence. The authors also present evidence that a minimum salary increase does not only result in
increased informality, but also increases the persistence of informality. This kind of evidence can be used for
discussing the persistence of informality in other developing countries.
Key words: Dynamic Informality, Pseudo Panel, Probit Models.
JEL: C36, C51 J81, J88
Introduction
Informality is one of the typical characteristics of the labor market in developing countries (Meghir, Narita and
Robin 2011) which has been linked with the existence of segmentation in the labor market and with the better
conditions that the labor market can offer [Perry, 2007, Maloney and Núñez 2003].
Like other Latin American countries, Colombia experiences an increasingly common phenomenon with regard
to informality, which is the sustained permanence in informality. While Brazil had rates close to 20% between
2002 and 2007, Argentina between 40% and 45%, and Paraguay rates from 70% to 75% between 2001 and
2006, Colombia has had an informality rate of 50% for more than two decades now [Bustamante 2011, Ruffer
and Knight 2007].2
Since there are no data panels available in Colombia, an analysis of the factors that impact this persistent
informality becomes a complex matter which, to a large extent, has an influence on the labor policy measures
that the Colombian government should take. Although the Colombian Department of Statistics incorporated a
retrospective question (the reply to which could be used for inferring an informality condition) in the Integrated
General Household Survey regarding the occupation status in the previous period, the analysis performed is
limited in that informality can only be inferred from the occupation status. Additionally, if an appropriate
method is not available, then the effects of individual heterogeneity could not be modeled because the
population sample changes in every period.
The main contribution of this paper is that it describes the modeling of the persistence of informality as a
dynamic process using pseudo panel data. The aforementioned procedure makes it possible to extend the
analysis of informality over time by incorporating other definitions of informality such as, e.g., the lack of an
employment contract or healthcare system coverage, and including non-observable individual heterogeneity in
the analysis. By monitoring a series of cohorts of individuals and taking into account non-observable
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heterogeneity, we modeled the persistence of informality in Colombia and the factors that lead to a decrease
or increase of informality.
The findings show that the duration of the informality status is greater than that of the formality status. They
also reveal that, depending on the definition of informality, the persistence of informality ranges from 20% to
30%. It was also found that the persistence of informality is higher for males, household heads, and married
individuals. Nevertheless, educational level or university degrees are factors that substantially reduce the
persistence of informality of individuals.
From an economic policy perspective, an interesting final result is that rigid labor market factors, such as the
minimum salary, have an impact not only on informality, but also on the persistence of informality in Colombia.
Hence, an increase in the minimum wage results in a greater probability of continuing with situations of
informality and, therefore, also increases the size of informality. This result is an extension of the standard
two-sector model by Welch (1976), Gramlich (1976), and Mincer (1976) where: “Following a minimum wage
increase, the principal prediction of the two sector Model is that wages in the uncovered sector fall as a result
of displaced workers in the covered sector moving into uncovered sector employment. Therefore, the wage
effect is expected to be positive in the covered sector and negative in the uncovered sector, while the
expected employment effect is negative in the first and positive in the second” (Lemos 2010,225).
This paper is divided into five different sections. The second section discusses informality in Colombia. The
third presents a dynamic model of informality for pseudo panel data. The fourth presents the results of the
model taking into account the definition of informality by occupation, and the last section elaborates on the
concept of informality in order to consider the lack of employment contracts or healthcare system
membership. The results are also presented in the last section.

Informality in Colombia
Providing a definition of informality is not an easy task. Informality is linked with the employment status (selfemployed or independent workers), company size, and the lack of an employment contract or healthcare
system coverage (healthcare and pension). According to the Colombian Department of Statistics (DANE, from
its Spanish acronym), the official definition of informality states that an informal worker is an individual who
works at a company of 10 or less workers (including the employer and/or partner) who are employed at all
agencies of business establishments. It also includes independent domestic employees, day laborers or
pawns with the exception of professional employers at companies of ten or less workers and noncompensated family workers (DANE 2007).
The works of López, Sierra and Henao (1987), Caro (1995), López (1996), Henao, Rojas and Parra (1999),
Ortiz, Uribe and Correa (2006), and Flórez (2002), among others, show high informality rates in the range
from 50% to 60% in the decades of the 1980s and 1990s.3 Guataquí, García and Rodríguez (2010), on the
other hand, consider two different kinds of informality. The first one is called a strong definition of informality
which refers to formal workers as those who are part of a special or contributory healthcare system as
contributors, not as beneficiaries. They make contributions to a pension fund or receive a pension, have an
employment contract in writing, and earn more than 95% of the minimum hourly wage. There is also a second
3
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or "weak" definition which considers formal workers to be those who are affiliated to the social security system
as contributors to special, subsidized or contributory systems. Based on these two definitions, informality
ranged from 26% to 63% in 2010 (Guataqui et al., page 105).
In discussing the determining factors of informality, Núñez (2002) contends that the entry to the informal
sector in Colombia is a voluntary and conscientious action on the part of individuals. Similarly, Ribero (2003)
and Uribe, Ortiz and Correa (2006) modeled informality as the result of individual socioeconomic
characteristics where education has a negative impact on the likelihood of participating [Núñez (2002), Ribero
(2003) and Bernal (2009)]. Gender ranks as the third most important determining factor. The sign of the
gender is a function of the incorporation of women in the labor market; Núñez (2002) and Uribe, Ortiz and
Correa (2006) found a negative effect.
There are two recent works about Colombia that are worthy of note. Within the context of a static pseudo
panel, Mora and Muro (2010) discuss the impact of the minimum wage on informality, which is defined as the
lack of an employment contract and social security benefits (i.e. healthcare and pension). Thanks to a cohortbased analysis, the authors found that minimum wage increases generate a replacement effect among young
and elderly workers who are working in the labor market on an informal basis and that there is low mobility
from one sector to another. Meanwhile, Mondragón-Vélez, Peña and Wills (2010) also analyzed the effect of
the minimum wage on informality. Based on the government's official definition, these authors found that a 20
percentage point increase of the minimum wage implies a 2 percentage point increase of the informality rate
(page 84). In addition to these findings, the greatest contribution on the part of Mondragón-Vélez, Peña and
Wills (2010) is their discussion of the transitions between the formal and informal sectors in Colombia, where
information from the General Integrated Household Survey enables building matrices that represent the
transition from the formal to the informal sector and vice versa based on retrospective question about the
occupational status in the previous period. While it is true that the question about occupation does not
address all kinds of informality, according to the official definition of informality, the number of self-employed
individuals is close to 60% of the total number of informal workers (Bustamante 2011). The findings of
Mondragón-Vélez, Peña and Wills (2010) show that 80% of the workers who were in the informal sector in the
previous period continue to work on an informal basis in the current period, while only 20% of the workers who
were in the informal sector in the previous period moved to the formal sector of the economy. Hence, “These
values indicate some persistence across sectors” (Mondragón-Vélez, Peña and Wills 2010, page 86). In
observing the number of data points used for estimating the probability of transitions (see Tables 4, 5, and 6),
something that catches a great deal of attention is the 95.55% and 93.05% sample [size] reduction4.
Apparently, the authors only took into account individuals whose employment status changed from formal to
informal and vice versa5. Therefore, analyzing only those workers whose employment status changed results
in a selection bias, and disregarding the dynamic of informality excludes important aspects such as
movements between the formal and informal sectors over time.
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The dynamics of informality
Although it is true that informality is a serious problem, the extent of persistence of informality is an even more
serious problem. If there were no persistence, then high informality rates in the period t-1 would not have any
consequences in the period t, and informality would be a transient, not a permanent phenomenon.
When a data panel is available, this persistence can usually be determined in the form of a discrete probit or
logit model based on state dependence (Wooldridge 2002). Nevertheless, since there is no data panel in
Colombia, but cross-sectional data over time (i.e. different individuals at each point in time), there is a need to
propose a dynamic pseudo panel model.
Moffitt (1993), Collado (1998), Girma (2000), and Mackenzie (2004) developed these kinds of models. In
particular, Moffitt (1993) posits that in light of the absence of the variable of interest at t-1, instead of the
lagged values of the dependent variable, it is possible to use the predicted value which is obtained using least
ordinary squares. Like Girma (2000) and Mackenzie (2004), Collado (1998) also uses the generalized method
of moments for obtaining the lagged dependent variable. Verbeek and Vella (2004) propose that Moffitt's
(1993) estimator of least ordinary squares leads to inconsistent estimators, unless the exogenous variables do
not change over time or the exogeneous variables that do change over time do not have any kind of selfcorrelation, which is also passed on to the error term, thus giving rise to a positive correlation between the
error term and the exogenous variables, which results in inconsistent estimators. Therefore, Verbeek and
Vella (2004) developed an increased estimator of instrumental variables which must meet the following
conditions:
1.2.3.-

The instruments must be exogenous.
Error prediction must be orthogonal to the instruments.
The instruments must be capable of capturing sufficient variation of the lagged dependent variable,
regardless of the variation of exogenous variables.

In particular, Verbeek and Vella's procedure (2004) entails incorporating a set of additional time-invariant
regressions into the main equation. This can be achieved by including cohort dummies. Although variables
can be included which are not necessarily dummy variables, they must be time-invariant variables (Verbeek
and Vella 14:2004).
Thus, following Verbeek and Vella (2004), we propose the following model:
lnfi
μi

t , t =1

ρlnfi t

, t-1 +τlnfi,t0 +β1 Sexi t

+β2 Diplomi t +β3 HousdHi t +β4 Marriedi t +β5 MinWagei t +λZi t +μ

0

t ,t =ci(t) +υi(t)

lnfi

t ,0 |Sexi t

, Diplomi t , HousdHi t , Marriedi t ,MinWagei t ,ci

Sexi t , Diplomi t , HousdHi t , Marriedi t ,MinWagei t ,ci

Whereas, lnfi

t ,t in

t

t

(1) is a binary informality in period t, lnfi t

, t-1

is informality in the previous period, sex is a

dummy variable for sex. Diploma i t , t-1 is a dummy variable for the effect of diplomas in Colombia (Mora and
Muro, 2008). HousdH i t , t-1 is a dummy variable for household head. Married i t , t-1 is a dummy variable when an
individual is married, and MinWage i t , t-1 is the ratio of the minimum wage to the mean wage in each city. Z i t , t-1
are cohort dummies, and µi t , t-1is the random error term.
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The dependence between states is captured by because when is statistically different from zero, there is
a relationship between informality in the period t and informality in the period t-1, and therefore, there is
persistence of informality.
It is also worth noting that in iterating the above equation and carrying out a recurrent substitution, the
problem of initial conditions arises. As it is the case with panel data, it can be assumed that either informality
in the initial period is exogenous and independent from ci(t) or that the process is in equilibrium (it began in an
infinite past). We assumed that informality in the initial period is exogenous and, as in the traditional case of
panel data, it can be modeled by integrating "outside" the non-observed heterogeneity following Chamberlain
(1980). In particular, this implies defining individual non-observable heterogeneity as:

ci t | lnfi t ,0 ,Zi t ~Normal(α0 +α1 lnfi t , 0 +α2 Zi t ,σ2 )

(2)

Lastly, the average cohort-based state dependence or estimate of persistence of informality is obtained from
the distribution average taking into account individual heterogeneity, i.e.

N T-1 ∑NT
i t =1

-

1

ρlnfi t ,t-1 +βXi* t +α0 +α1 lnfi t , 0 +α2 Zi t (1+σ2 ) 2

(3)

Equation (3) is evaluated at X* which consists of covariants at values different from zero or one, in the case of
discrete variables, or the mean if the variables are continuous.

Data and Results
The data comes from the Great Integrated Household Survey (GEIH, from its Spanish acronym) which is
conducted by the Colombian Department of Statistics (DANE, Departamento Administrativo Nacional de
Estadística). In particular, information available about the first half of every year from 2007 to 2010 was used.6
In total, 74,198 workers in the ages of 12 to 55 years were selected. This was followed by the definition of
eight cohorts of individuals from the above mentioned age range as shown in the following table:
Table 1. Individuals & Cohorts
Cohort

Year of
Birth

Age in 2007

Age in 2010

Average Cell
Size

1 1996-2000

12

15

2,698

2 1991-1995

17

20

3,397

3 1986-1990

22

25

3,484

4 1981-1985

27

30

3,365

5 1976-1980

32

35

3,114

6 1971-1975

37

40

2,540

7 1966-1970

42

45

1,854

8 1961-1965

47

50

1,125

Source: Author´s calculations

As shown in Table 1 above, the lowest number of individuals is in the last cohort, namely, 1.125, and the
largest number of individuals is in the third cohort. The informality transition matrices were then calculated.

Because of methodology changes introduced by DANE in 2006, which involved expanding the sample and changing the
questions about the employment status, no information prior to 2006 was used.
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Like in Mondragón-Vélez, Peña and Wills (2010), self-employed workers were also considered to be informal.
The transition matrices were built considering all self-employed workers who had previously had a selfemployment job and had answered the question: "What did you do in your previous job?" to be informal. The
results are listed below:

Table 2. Transition Probability Matrix by Employment Sector.
2008
Formal
2007

2009

Informal

Formal

0.6944

0.3056

Informal

0.4744

0.5256

Formal
2008

Informal

Formal

0.6773

0.3227

Informal

0.5043

0.4957

2010
Formal
2009

Informal

Formal

0.6873

0.3127

Informal

0.5224

0.4776

Source: National Household Survey. Author´s calculations

As shown in Table 2 above, there was a probability of nearly 50% of staying in the informality sector in 2008,
49% in 2009, and 47% in 2010. Following Cunnigham and Bustos (2011), the transition matrices provide
sufficient information for building the period of duration of a given status and the propensity to move to a
different status. The results are shown in the following table:
Table 3. Period of Duration and Move out in the Formal/Informal sector.

Years/Variables
2007-2008
2008-2009
2009-2010

Period of Duration in
Formal/Informal sector

Propensity to Move Out
formal/informal sector

Formal
1.444
1.476
1.455

Formal
0.732
0.731
0.707

Informal
1.903
2.017
2.094

Informal
0.268
0.269
0.293

Source; National Household survey. Author´s calculations

As can be seen in Table 3 above, the period of duration in the informal sector is longer than that in situations
of formality. Similarly, the propensity to move out of informality is lower than propensity to move out of the
formal sector.
The persistence of informality was then estimated. The results are outlined below:
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Table 4. Dynamic Informality
Variables/Informality Definition
Informality t-1
Informality 2007
Sex
University Diploma
Postg-Diploma (Master, PhD)
Household Head
Married
MinWage/Median Wage
City Effects
Year Effects
Cohort Effects
Rank Condition
Log-Likelihood
Percent Correctly Predicted
ROC Area
Probability
N

Pool-Probit
Informality by
Occupation
0.4037111
(0.0120208)**
0.0698673
(0.0096904)**
0.1435948
(0.0107626)**
-0.2431492
(0.0161305)**
-0.411741
(0.0273145)**
0.222215
(0.0104794)*
0.0498865
(0.0102322)**
0.1874136
(0.0802224)**
Yes
Yes
No
-45,759.689
66.32%
0.3419
74,198

Dynamic Pseudo Panel
Informality by
Informality by Estimated
Occupation
Occupation
0.6798455
(0.1673007)**
0.0580487
(0.0096758)**
0.1655845
(0.0109304)**
-0.2245209
(0.019238)**
-0.455624
(0.0323411)**
0.1364036
(0.0108656)**
0.0372382
(0.0104362)**
0.1474542
(0.035873)**
Yes
Yes
Yes
chi2(8)=313.60
-81,189.902
66.24%
0.5682 (0.0015)**
0.3418
74,198

0.7872379
(0.366894)**
0.0319727
(0.0103254)**
0.1611652
(0.0161016)**
-0.2202587
(0.0317243)**
-0.4715311
(0.0378855)**
0.126015
(0.0236198)**
0.0259848
(0.0099968)**
0.255142
(0.0883981)**
Yes
Yes
Yes
chi2(8)=128.92
-96,830.992
62.99%
0.5684 (0.0018)**
0.3511
74,198

Note: **Statistically significant at the 1 percent level. Robust Standard errors are in parentheses.

The results for a probit model for the entire period are shown in the first column in Table 4 above. The
informality value in the previous period is lower than 50%, and all variables were statistically significant. The
two following columns show the estimates of persistence of informality using the cohorts as instruments. The
second column shows information reported by individuals about their status in t -1 using cohorts, Zi(t) , as
explanatory variables of informality in each period following Vella and Verbeek's (2004) approach.
There is not a great deal of difference between the results obtained from information about informality
reported by individuals in t-1 and those obtained using an orthogonal projection of informality based on Zi(t) .
Not only do variables keep their expected signs, but also continue to be statistically significant. It can also be
seen that the percentage of forecasts/predictions is fairly similar, and the likelihood of occurrence of the event
is close to 34%.
In order to learn more about the predictions generated by both these models, the ROC curves were estimated
and a contrast revealed that both areas were statistically different from each other. The results show that the
7

predictions from both models (area under the curve) are no statistically different from one another, and the
probability that they are identical to each other cannot be rejected at a significance level of 1%.
The state dependence was then estimated. The results of the estimates are presented below:
Table 5. Average Partial Effects
Average State Dependence
Total
Sex
University Diploma
Household Head
Married
Wages

Observed Informal
0.2272665
0.2918682
0.1435132
0.2803951
0.2416592
0.3010518

Estimated Informal
0.2121066
0.2675843
0.1416378
0.2552631
0.2208608
0.3375336

Source; National Household Survey. Author´s calculations

The state dependence in the pool-probit without considering the covariants was 0.11. On the other hand, the
state dependence in the dynamic model without considering the covariants was 0.122 in observed informality
and 0.21 in the case of estimated informality. Thus, considering individual non-observable heterogeneity
increases the estimate of persistence of informality almost by 50%.
The results also demonstrate that the probability of males being in an informal employment status when the
individuals were in the informal sector in the previous sector is 0.26. Additionally, if an individual holds a
university degree, then this probability drops down to 0.14.7
Lastly, a minimum wage increase above the average wage in each city results in an increase of the probability
of being in a situation of informality to 0.33. This result is consistent with Welch-Gramlich-Mincer's model in
which the existence of two sectors generates labor market segmentation. 8 9

Extension of the definition of informality
Making inferences about informality based on employment data provides a limited amount of information
regarding the problem of persistence of informality. Therefore, the concept of informality was extended to
those workers who do not have an employment contract or social security coverage (no contributions to a
pension or healthcare system). This much broader definition shows that informality is nearly 45%, which is far
greater than the 35% that could be obtained based on employment data.
Based on the above definition, an estimate was made of the period of duration in a given status and of the
propensity to migrate out of a given status. The results obtained were as follows:

7

Because of the existence of sheepskin effects in the Colombian labor market, university diplomas were used, not the years
of education (Mora, 2003; Mora and Muro 2008; Hernández 2010, Muñoz and Cano 2010).
8 Lemos (2009) did not find any evidence of labor market segmentation in Brazil and, therefore, he did not find any positive
effects of a minimum wage increase on the size of informality.
9 Galvis (2002), Ortiz, Uribe and Badillo (2008), Mesa, García and Roa ((2008), Mora (2009) and Franco and Ramos (2010)
found evidence of labor market segmentation in Colombia.
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Table 6. Period of Duration and Move Out in the Formal/Informal sector.
Period of Duration in
Formal/Informal sector

Propensity to Move Out formal/informal
sector

Years/Variables
Formal
Informal
2007-2008
1.727
2.13
2008-2009
1.746
1.994
2009-2010
1.677
2.212
Source; National Household Survey. Author´s calculations

Formal
0.558
0.539
0.576

Informal
0.442
0.461
0.424

As can be seen in Table 4, the period of duration in a situation of informality is close to two years, and the
propensity to move out of informality still continues to be greater than the propensity to move out of
informality. The results of the dynamic informality model are presented below:
Table 7. Extended Dynamic Informality.
Informality Extended: Health, Pension, Contract

Informality t-1

0.9128039
(0.2351304)**

Informality 2007

0.0438298
(0.0106346)**

Sex

0.0579238
(0.01184405)**

University Diploma

-0.6902527
(0.032789)**

Postg-Diploma (Master, PhD)

-10.098.951
(0.0559806)**

Household Head

0.1079002
(0.0113032)**

Married

0.0463297
(0.0100166)**

MinWage/Median Wage

0.2206504
(0.0374577)**

City Effects
Year Effects
Cohort Effects
Rank Condition
Log-Likelihood
Percent Correctly Predicted
ROC Area
Probability
N

Yes
Yes
Yes
chi2(8)=497.02
-88,177.012
61.69%
0.6698 (0.002)**
42.52%
74,198

Note: **Statistically significant at the 1 percent level. Robust Standard errors are in parentheses.

The value obtained about informality in t-1 using the extended definition of informality is much higher than that
obtained about informality based on employment. Like the result obtained for informality in 2007 and from
other variables that account for informality, this value is approximately 43%. The results on the average partial
effects are shown below:
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Table 8. Average Partial Effects
Average Partial
Effects

Informal by
Occupation

Total
Sex
University Diploma
Household Head
Married
Wages

0.2121066
0.2675843
0.1416378
0.2552631
0.2208608
0.3375336

Informal by
Health, Pension,
Contract
0.3126709
0.3325758
0.0709085
0.3495077
0.3286144
0.3843345

Source; National Household Survey. Author´s calculations

According to the values shown in Table 6, individuals have a 31% dependence, which means that there is a
probability of 31% of staying in the informal sector. Being a male, a household head, or married or having a
minimum wage increase results in an increased probability of continuing in the informal sector. Holding a
university degree, on the other hand, reduce the probability of staying in a situation of informality to 7%.

Conclusions
Like in many other developing countries, the Colombian labor market has been experiences a serious
persistent informality phenomenon during the past few decades.
An in-depth review of this phenomenon has not yet been conducted, and although there is information
available from transition matrices for some periods and countries, no consideration has been given to several
fundamental aspects, such as individual non-observed heterogeneity which has a substantial influence on the
explanation of the cause of this phenomenon.
Depending on the definition of informality, the results discussed here demonstrate the persistence of
informality in the analyzed period. Hence, the probability that those workers who were in a situation of
informality in the preceding period continue to be in the informal sector ranges from 20% to 30%.
The persistence of informality increases if an individual is a male, a household head, or married.
Nevertheless, informality decreases as the educational level of an individual increases. From an economic
policy perspective, these results are also interesting in that the minimum wage does not only increase
informality [Mondragón-Vélez, Peña and Wills (2010)], but also increases persistence of informality in
Colombia.
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