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Abstract This paper uses national representative data
from the Ecuadorian Family Expenditure survey to
study the determinants of poverty and informality in
the country, taking into account the two-way rela-
tionship between these two phenomena. The main
contribution of this paper is to present new empirical
evidence on this relationship for a developing country
where more than 60% of workers are in the informal
sector. The results support the view of a heteroge-
neous informal market, in which informal work is
both a demand-led phenomenon and a voluntary and
primarily supply-led form of employment.
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1 Introduction

For the vast majority of households in the develop-
ing world, labor income accounts for the main, if
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not the only, source of income. In 2013, the esti-
mates of the World Development Report from the
World Bank (2013) revealed that self-employment
and farming represent almost half of the jobs in the
developing world. They also revealed that the impor-
tant decline in poverty rates between 1981 and 2008
was achieved, to a large extent, through jobs. If non-
wage employment represents such a large share of
total employment in these countries, understanding
the links between informal jobs (whether defined on
the basis of self-employment, social security coverage
or written employment contract) and poverty becomes
critical from a policy perspective.

Indeed, labor informality is a common character-
istic of developing countries, which are also charac-
terized by high levels of poverty. In this context, it is
easy to think that a link between poverty and infor-
mal employment exists. In particular, one may think
that being poor affects the probability of working
informally, but also that having informal employ-
ment is a determinant of poverty. The question then
becomes whether informality is both a cause and
a result of poverty. That is, are informal employ-
ment and poverty interrelated? While there is some
agreement about this idea in the literature, there is
still limited evidence about the interactions between
the two phenomena. Most articles on informality or
poverty consider this only as a one-way relationship
and do not take into account the simultaneous causal-
ity that may exist between these two phenomena—
thus, estimates may be biased. This article adds to the
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limited number of empirical studies that address this
problem.

The case of Ecuador is of particular interest since
little evidence exists for this country even though its
poverty and informality rates are among the highest
in Latin America. In Ecuador, the share of employees
who do not have social security coverage is the highest
among the poorest, at 84% versus 65% for the not poor.
Also, households headed by informal workers have
higher poverty rates (34%) than those headed by for-
mal workers (13%).1 There is thus a strong association
between informality and poverty in the country.

This paper contributes to the literature in several
ways. First, it controls for the simultaneity of poverty
and informality by using a simultaneous equation model
that allows for error correlation across equations. While
the methodology is not new in the literature, the article
adds to the limited number of studies that address the
double causality between the two phenomena. Second, it
provides evidence for a country for which no other stu-
dies link poverty and informality. Third, it presents the
results for both salaried and self-employed workers.
These results, so far unavailable in the literature, contri-
bute to a better understanding of the heterogeneity of
informal sector employment in a developing country.

The structure of the paper is as follows: Section 2
reviews the literature and the main theories of infor-
mality. Section 3 describes the data and presents some
descriptive statistics. Section 4 presents the empirical
specification, Section 5 the results, and Section 6 the
robustness checks. This is followed by a discussion
and conclusion in Sections 7 and 8.

2 Conceptual framework and literature review

The relationship between informal employment and po-
verty is a very complex one that is not yet well under-
stood. In the theoretical literature on the informal
sector, three contrasting views prevail regarding the
origins of informal employment—namely the dualis-
tic labor market approach, the alternative or neoliberal
approach, and the structural articulation approach.

In the first approach, informal employment is seen
as an involuntary solution to unemployment—it is
the second-best strategy that substitutes for the lack

1Estimates based on the official consumption poverty line, con-
sidering informal salaried workers and self-employed together.

of formal employment. As such, the informal sector
absorbs the surplus labor in the economy. In this view,
informal employment is involuntary, requires little
capital investment and only provides a subsistence
wage. This approach originated with the works of
Lewis (1954) and Harris and Todaro (1970), and was
later extended by Fields (1975).

The alternative (or neoliberal) approach sees infor-
mal employment as a voluntary choice. In this view,
informal employment represents a cost-minimizing
strategy for entrepreneurs trying to avoid the costs
of labor regulations. Basically, the informal sector is
viewed as the optimal and coherent response of eco-
nomic units to government-induced distortions like
minimum wages and excessive taxes (Chaudhuri and
Mukhopadhyay 2010).

The third theory of informal employment sees
the informal sector as heterogeneous and comprising
at least two distinct sub-sectors: informal activities
with direct subsistence goals and dynamic activities
with decreasing labor costs and capital accumulation
goals (see Chaudhuri and Mukhopadhyay (2010)). I
argue that informal employment in Ecuador exhibits
the characteristics of a heterogeneous informal mar-
ket, where informal work is both a demand-led phe-
nomenon and a voluntary and primarily supply-led
form of employment. See Cunningham and Maloney
(2001), Paulson and Townsend (2005), Günther and
Launov (2012), and Harati (2013) for studies in devel-
oping countries that exhibit similar characteristics.

Literature relating poverty and informal employ-
ment is scarce, mostly based on studying a one-way
relationship, and usually being descriptive. For instan-
ce, Gasparini and Tornarolli (2009) study the trends of
labor informality in the Latin America region during
the period 1989–2005. While the cross-section evidence
seems to be consistent with the idea of voluntary self-
employment, the authors found that, on average, being
informal implies lower wages, even when controlling
for observable factors. Informally employed male wor-
kers without a secondary education earn, on average,
30% less than their formally employed counterparts.
Accordingly, in all countries the difference in the po-
verty headcount ratio between informal and formal
workers is sizeable. Loayza et al. (2009) study, among
other things, the connection between poverty and in-
formality in Latin America and the Caribbean (LAC).
Using country-level data, the authors use the share of
informal employment as one of the determinants of
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poverty and use instrumental variables to control for
the endogeneity of informality on poverty. The results
suggest that the share of the informal sector has a sig-
nificant positive impact on the incidence of poverty
across LAC countries. Maurizio (2012) studies to what
extent the income segmentation associated with infor-
mality is a relevant factor in the poverty situation of
households in Argentina, Brazil, Chile, and Peru. She
finds a positive relationship between informality and
poverty. However, she also finds that the elimination
of informality does not eliminate poverty. A more
recent study (Webster et al. 2016) looks at the relation-
ship between informality, property rights, and poverty
in three Chinese cities. Among the various definitions
of informality used by the authors, the results show
a strong association between labor contract types and
poverty. While these results are fundamental for the
understanding of informal employment and poverty,
either no casual relationship between the two phenom-
ena was established, or only a one-way relationship
was considered in the analysis, usually with informal-
ity as a determinant of poverty.

To the best of this author’s knowledge, only three stu-
dies have used a simultaneous equations framework to
study the relationship between poverty and informa-
lity: Amuedo-Dorantes (2004), who studies the deter-
minants of poverty and its implications for the infor-
mal sector in Chile; Devicienti et al. (2009), who study
the same process using panel data for Argentina; and
Nazier and Ramadan (2015), who study the inverse
causality between informality and poverty in Egypt.
Both studies in Latin America found a strong correla-
tion between poverty and informality in the countries.
In the absence of panel data, I follow the methodology
employed by Amuedo-Dorantes (2004) and study the
determinants of poverty and informality in Ecuador. In
addition to the results already provided for salaried
workers in Chile, I also provide estimations for self-
employed workers. These results, to date unavailable in
the literature, contribute to a better understanding of
the heterogeneity of informal sector employment in a
developing country, where usually more than 50% of
the working population is categorized as self-employed.

3 Data and descriptive analysis

The data used in this paper are drawn from the
Ecuadorian National Living Standards Survey (ECV)

2014, conducted by the Ecuadorian National Institute
of Statistics (INEC). The ECV is a cross-sectional
survey representative of the Ecuadorian population.
The survey collects detailed information on house-
hold demographics, health, education, occupations
and labor force participation, housing and asset owner-
ship, household food, and non-food expenditures and
income.

Affiliation to the national social security system
is mandatory for all salaried workers. A registered
worker has access to health care services and retire-
ment benefits. A salaried worker also has the right
to earn at least the minimum wage, be paid for extra
hours of work and to receive mandated benefits (teen
salaries and profit sharing at the end of the fiscal year)
(Canelas 2014). Since the social security card consti-
tutes a sufficient proof of labor dependence, it assures
employers’ compliance with all these benefits. On the
other hand, it also reduces the chances of employ-
ees under-declaring their income as the information
is cross-validated between the National Revenue Tax
Institute, employers and employees. Hence, the defi-
nition of informality used in this paper is based on the
lack of social security coverage. Since this definition
applies only to salaried workers, I run separate regres-
sions using self-employment status as an alternative
definition of informality. These results are interpreted
in Section 5.

Studying the relationship between informality and
poverty is a difficult task since poverty is measured
at the household level while informality and other
human capital variables are based on individual sta-
tus. In order to deal with this problem, I follow the
standard practice in the literature (Amuedo-Dorantes
2004; Devicienti et al. 2009), and I base the defini-
tion of informality on the formal/informal status of
the household head. Thus, I work with a sample of
working household heads.

The poverty status of the household is assessed
using the index of unsatisfied basic needs (UBN)
(Necesidades Basicas Insatisfechas; NBI) proposed
by the United Nations Economic Commission for
Latin America and the Caribbean (ECLAC) and used
as an official measure of poverty in many countries
in Latin America, including Ecuador.2 Most UBN
indices include indicators such as access to clean

2This indicator has already been calculated by the INEC and the
variable is available in the dataset.
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Table 1 Poverty measures

All Self-employed Salaried Salaried formal Salaried informal

(1) (2) (3) (4) (5)

Unsatisfied Basic Needs (%) 37.90 44.77 27.88 22.10 40.46

UBN (% sample) 37.90 26.57 11.33 6.15 5.18

Consumption poverty (%) 28.11 34.72 18.48 12.80 30.81

CP (% sample) 28.11 20.60 7.51 3.57 3.95

Source: author’s calculations based on ECV 2014

water, quality of housing, crowding, education level of
household head, school attendance, nutrition, and oth-
ers. In the case of Ecuador, a household is considered
poor if one of the following holds:

– The house is made of irregular/inadequate materi-
als (housing).

– The house does not have adequate services such
as a flush toilet and piped water (sanitation).

– There is a high dependency ratio, with three or
more persons per person working and a household
head with two or fewer years of primary school
education (subsistence capacity).

– There is at least one child between 6 and 12
years old who is not attending school (school
attendance).

– There are more than three persons per room for
sleeping (crowding).

The use of a composite index to measure poverty
is not free of criticisms. The most obvious problem
with the UBN is that the greater the number of indica-
tors used to create the index, the greater the likelihood
of being categorized as poor—the probability of being
categorized as poor would be higher if one uses five
indicators instead of three.

In order to measure the robustness of the estimates,
I also present the results using a consumption poverty
line. This measure is one of the official poverty lines
used by the Ecuadorian government.3

Table 1 presents the percentage of poor house-
holds for different sub-samples and two measures of
poverty. As mentioned before, working individuals
are divided into salaried and self-employed work-
ers. Salaried workers represent, on average, 40% of
all working individuals, while the other 60% are

3The poverty status of the households was obtained using the
codes provided by the INEC.

self-employed. The first row of Table 1 gives the
percentage of poor households with respect to each
sub-sample, while the second row presents the same
results with respect to the entire sample of workers.
For instance, using the UBN indicator, around 45% of
self-employed workers and 28% of salaried workers
are poor (row 1, columns 2 and 3). With respect to the
whole sample, poor self-employed workers represent
27% of the sample and poor salaried workers repre-
sent 11% (row 2, columns 2 and 3). Together, poor
self-employed and salaried workers comprise 38% of
the sample. Columns 4 and 5 decompose the results
of salaried workers into formal and informal workers.
The interpretation of the results is similar to columns
2 and 3.4 Finally, the interpretation for row 3 (4), is
similar to row 1 (2).

Figure 1 illustrates kernel density estimates of
monthly earnings for salaried and self-employed
workers (Table 2 reports the corresponding sample
means along other descriptive statistics). Job income
disparities between salaried and self-employed work-
ers are clearly visible, as the earnings distribution for
salaried workers is shifted to the right. Also, within
salaried workers, household heads employed in the
formal sector earn significantly more than their coun-
terparts in the informal sector, as depicted in the right
graph of Fig. 1.

In Fig. 2, I plot the kernel distributions of house-
hold revenues for salaried and self-employed workers.
The distributions are similar to those of monthly earn-
ings. Since household heads’ earnings account, on
average, for 69% of household incomes, it is not

4In the second row, the proportions showed in columns 2 and 3
add to that of column 1, and those in columns 4 and 5 add to
that in column 3.
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Fig. 1 Monthly earnings. Source: Author’s calculation from ECV 2014

surprising to find higher poverty rates among informal
workers.

4 Empirical specification

The aim of this article is to analyse the relation-
ship between poverty and informal employment in
Ecuador. In particular, it aims to address the follow-
ing questions: Does being poor affect the probability
of having informal employment? Is being an informal
worker a determinant of poverty? That is, are infor-
mality and poverty interrelated? In this framework,
informality and poverty are assumed to affect each
other in both directions. On the one hand, informal
employment affects the poverty status of the house-
hold mainly through low earnings. On the other hand,
household poverty may be the main reason for a
household head to accept informal employment, since
they cannot afford to be unemployed.

Modeling this inverse relationship is usually chal-
lenging. First, the analysis needs to account for
the potential endogeneity of household poverty and
household head’s informal employment status, as
well as for unobserved factors that may affect these
two phenomena simultaneously. Second, focusing the
analysis only on working individuals raises the prob-
lem of sample selection. Third, poverty is measured
at the household level, while informality and other
human capital variables are based on individual sta-
tus. While the latter problem is handled by focusing
the analysis on a sample of household heads (see
Section 3), a simultaneous equations probit model

with sample selection is well suited to tackling the first
two issues. The model is specified as follows:

y1i = γ1y2i + β1X1i + ε1i , (1)

y2i = γ2y1i + β2X2i + ε2i , (2)

y3i = αzi + ε3i , (3)

where y1i is a dummy variable indicating the
ith household head’s employment status, i.e. for-
mal/informal, y2i is a dummy variable indicating the
ith household’s poverty status, and Xji is a vec-
tor of sociodemographic and work-related character-
istics of the ith household head, with j = 1, 2.
Equation 3 is the selection equation, thus y3i is a
dummy variable equal to 1 if the household head
works and 0 otherwise. zi is a vector of sociodemo-
graphic characteristics similar to Xji , but not equal.5

The estimation of this model is thoroughly discussed

5The selection equations include age, age squared, marital sta-
tus, educational attainment, a dummy variable indicating the
number of children aged less than 5 years old, a dummy vari-
able indicating whether the respondent is attending school,
whether the household is a remittance receiver, and geograph-
ical region/area dummy variables. The selection equations are
identified by the exclusion from the structural equations of the
dummy variables indicating whether the respondent is attend-
ing school and the number of children under the age of 5
(Amuedo-Dorantes 2004).
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Table 2 Descriptive statistics

Whole sample Self-employed Salaried workers Salaried informal Salaried formal

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Monthly earnings 523.89 527.05 382.22 466.59 730.72 541.70 414.79 296.22 875.98 566.61

Age (years) 44.29 12.09 46.69 12.30 40.80 10.88 40.03 11.35 41.15 10.63

Gender (male = 1) 0.79 0.40 0.78 0.41 0.81 0.39 0.73 0.44 0.84 0.36

Ethnic origin (minority = 1) 0.20 0.40 0.23 0.42 0.14 0.35 0.17 0.37 0.13 0.34

Living in couple (yes = 1) 0.74 0.44 0.73 0.44 0.75 0.43 0.67 0.47 0.79 0.41

Hh size 4.03 1.95 4.10 2.09 3.93 1.74 4.02 1.89 3.88 1.66

Remittances (yes = 1) 0.03 0.17 0.04 0.19 0.02 0.14 0.03 0.16 0.02 0.13

Number of other hh 0.66 0.82 0.62 0.84 0.72 0.79 0.68 0.82 0.73 0.77

members working

Tenure (years) 15.36 13.85 19.11 15.01 9.90 9.63 8.94 9.80 10.34 9.52

Education

Without formal schooling 0.06 0.24 0.09 0.28 0.02 0.15 0.04 0.20 0.01 0.12

Some primary 0.15 0.36 0.20 0.40 0.08 0.27 0.14 0.35 0.05 0.22

Primary completed 0.33 0.47 0.37 0.48 0.26 0.44 0.35 0.48 0.21 0.41

Some secondary 0.16 0.36 0.15 0.36 0.16 0.37 0.22 0.41 0.14 0.34

Secondary completed 0.16 0.37 0.11 0.32 0.23 0.42 0.17 0.38 0.25 0.43

Post-secondary 0.14 0.35 0.07 0.25 0.25 0.43 0.08 0.27 0.33 0.47

Area of residence (area = 1)

Urban 0.51 0.50 0.40 0.49 0.67 0.47 0.62 0.49 0.69 0.46

North region 0.30 0.46 0.28 0.45 0.33 0.47 0.25 0.43 0.36 0.48

Coast region 0.15 0.36 0.16 0.36 0.14 0.35 0.17 0.38 0.13 0.34

Central region 0.30 0.46 0.30 0.46 0.32 0.47 0.36 0.48 0.29 0.46

South region 0.24 0.43 0.27 0.44 0.21 0.41 0.21 0.41 0.21 0.41

Labor market

Small firm 0.70 0.46 0.96 0.21 0.33 0.47 0.74 0.44 0.15 0.35

Medium firm 0.08 0.27 0.04 0.19 0.15 0.35 0.15 0.35 0.15 0.35

Large firm 0.22 0.41 0.01 0.09 0.52 0.50 0.11 0.31 0.71 0.45

Managers 0.01 0.12 0.00 0.06 0.03 0.17 0.01 0.08 0.04 0.20

Professionals 0.06 0.24 0.02 0.13 0.12 0.33 0.02 0.15 0.17 0.37

Technicians 0.03 0.17 0.01 0.09 0.06 0.24 0.02 0.14 0.08 0.28

Office workers 0.02 0.15 0.00 0.06 0.05 0.22 0.02 0.14 0.06 0.25

Service workers 0.15 0.36 0.14 0.35 0.17 0.37 0.15 0.36 0.18 0.38

Skilled agricultural workers 0.29 0.45 0.43 0.49 0.09 0.29 0.11 0.31 0.08 0.27

Craft and related trades workers 0.15 0.36 0.16 0.37 0.15 0.36 0.24 0.43 0.10 0.31

Plant and machine operators 0.10 0.30 0.07 0.25 0.15 0.35 0.17 0.38 0.13 0.34

Elementary occupations workers 0.17 0.38 0.17 0.37 0.18 0.39 0.26 0.44 0.15 0.35

Agriculture 0.36 0.48 0.51 0.50 0.13 0.34 0.16 0.36 0.12 0.33

Mining 0.02 0.12 0.00 0.05 0.03 0.18 0.03 0.18 0.03 0.18

Manufacturing 0.10 0.30 0.07 0.26 0.14 0.34 0.15 0.36 0.13 0.33
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Table 2 (continued)

Whole sample Self-employed Salaried workers Salaried informal Salaried formal

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Construction 0.10 0.30 0.11 0.32 0.07 0.26 0.11 0.31 0.06 0.23

Commerce and trade 0.12 0.32 0.13 0.33 0.10 0.30 0.12 0.33 0.09 0.28

Transport and communications 0.07 0.26 0.07 0.26 0.08 0.27 0.13 0.34 0.05 0.22

Services 0.20 0.40 0.07 0.26 0.39 0.49 0.17 0.37 0.49 0.50

Observations 22,103 13,118 8,985 2,830 6,155

Values are proportions between 0 and 1, unless otherwise specified; income data in USD

Source: Author’s calculations based on ECV 2014

by Mallar (1977).6 The model is estimated as a simul-
taneous equations maximum likelihood probit model
with sample selection. Corrected standard errors are
obtained by bootstrapping (1200 repetitions).

4.1 Explanatory variables

The variables used for the estimation are standard in
the literature. In Eqs. 1 and 2, I control for economic
sectors (ten classified according to the UN Inter-
national Standard Industrial Classification), occupa-
tions (nine classified according to the ILO Interna-
tional Standard Classification of Occupations), tenure,
tenure squared, gender of the household head, age
of the household head, age squared, ethnic origin
of the household head, educational attainment (six
categories), whether the household is a remittance
receiver, household size, share of other household
members working, share of other household mem-
bers working formally, firm-size variables, whether
the household is located in an urban area, and geo-
graphical region.7

Equation 1 is identified by the exclusion of the
number of other household members working and the
dummy variable indicating the ethnic origin of the
household head. While both of these variables are
highly correlated with household poverty, they do not
affect by themselves the decision to accept informal
employment other than through household poverty.
The approach builds on Amuedo-Dorantes (2004),
arguing that these household-specific variables influ-
ence one’s behavior in the labor market only through

6See also Maddala (1983).
7See variables definition on the Appendix.

household poverty, which captures households’ dif-
ficulty in covering the minimum living requirements
defined by the poverty line—see also Nazier and
Ramadan (2015).

Equation 2 is identified by the exclusion of the
dummy variables indicating the size of the firm (with
small size as the reference category). Again, while
these variables are expected to affect the likelihood
of working informally, they are not by themselves
determinants of household poverty other than through
the type of job held by the household head.8 Table 8
presents the definition for each variable used in the
estimation.

The logic behind the use of these variables is that
individual characteristics such as the respondent’s age,
tenure and education are found to affect both infor-
mality and poverty. More experienced and educated
workers are supposed to be more productive and have
access to better-paid jobs. Firm and regional char-
acteristics are also important. For instance, smaller
firms with limited access to capital markets might be
more inclined to hire workers on an informal basis in
order to reduce labor-related costs. Industry of activ-
ity may also affect the duration of the services. Jobs in
construction, tourism and agricultural sectors are char-
acterized by their relatively short duration. In addition,
poverty is mostly concentrated in rural areas that are
mainly characterized by agricultural employment.

Finally, household characteristics such as house-
hold size and the number of household members
working are also expected to affect the likelihood of
poverty. For instance, while poverty increases with
household size, it decreases with more household

8Overidentification test statistics are provided in Section 5.
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Fig. 2 Household revenue. Source: Author’s calculation from ECV 2014

members working, due to their contribution to house-
hold income. However, with an increasing number
of household members working informally, the like-
lihood of poverty may increase if informal work is
coupled with low earnings.

5 Results

5.1 Salaried workers

Table 3 presents the results from the joint estimation
of Eqs. 1 and 2. Several findings are worth dis-
cussing. First of all, both the poverty status and the
informal employment condition of the household head
have a positive and significant effect on the informal-
ity and poverty equations, respectively. That is, poor
household heads are more likely to work informally,
and household heads having informal employment,
as wage or salaried employees, are more likely to
be poor. These results are in line with those found
by Amuedo-Dorantes (2004) in Chile and Devicienti
et al. (2009) in Argentina.

Second, one can see that informal salaried work
is less likely among more tenured household heads.
Indeed, experience is of high value in a market in
which 50% of workers have acquired, at most, primary
school education. In this respect, the role of education
is of particular importance, since the higher the level
of education the less likely is the household head to
work informally, and also the less likely she or he is
to be poor. In fact, having post-secondary education

decreases the probability of being an informal salaried
worker by 20% and the probability of being poor
by the same proportion, compared to those workers
without formal education.

Informal salary employment is more frequent in
low-productivity and low-income sectors in which
low-skilled workers are in higher demand. This is,
for instance, the case of the transportation and con-
struction sectors, and for small firms that may need
to reduce labor costs. Indeed, medium- and large-size
firms, compared to small firms, are subject to more
institutional control and face the prospect of disci-
plinary action from the government. Thus, informal
salaried work is less likely to occur there. This fact is
also confirmed from the descriptive statistics—74% of
informal salaried work is concentrated in small firms.

It is also interesting to see how minorities (Afro-
American and indigenous people) are more likely to
be in poverty than mestizos or white people. Eth-
nic segregation is a common feature of the Ecuado-
rian labor market. It is stronger when one takes into
account that ethnic minorities face pre-market dis-
crimination. They have, in general, limited access to
education and health services, and are concentrated
mainly in rural areas (Canelas and Salazar 2014; Atal
et al. 2009).

Finally, the regional dummies capture geographical
differences and region-specific shocks that influence
the informality and poverty status of the household.
For instance, household poverty, as measured by the
IBN index, is more frequent in the coastal region
than in the rest of the country. The coastal region
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Table 3 Simultaneous equation probit model: salaried workers

Informal employment Household poverty

Coef. Std. Mg. effect Std. Coef. Std. Mg. effect Std.

Household poverty 0.176* 0.083 0.052* 0.024

Informal employment 0.091*** 0.023 0.027*** 0.007

Age −0.058*** 0.014 −0.017*** 0.004 −0.076*** 0.012 −0.023*** 0.004

Age squared 0.001*** 0.000 0.000*** 0.000 0.001*** 0.000 0.000*** 0.000

Living in couple (yes = 1) −0.154*** 0.068 −0.047*** 0.021 −0.051*** 0.059 −0.015*** 0.018

Gender (male = 1) −0.315*** 0.131 −0.099*** 0.044 0.195*** 0.065 0.056*** 0.018

Ethnic origin (minority = 1) 0.410*** 0.047 0.135*** 0.017

Household size 0.037*** 0.018 0.011*** 0.005 0.204*** 0.011 0.061*** 0.003

Number of hh members working −0.167*** 0.024 −0.050*** 0.007

Share of hh members working formally −0.398*** 0.072 −0.117*** 0.021 −0.307*** 0.053 −0.092*** 0.016

Remittance receiver household 0.177 0.189 0.055 0.063 −0.171 0.127 −0.048 0.033

Education level (ref. without formal schooling)

Some primary −0.064 0.120 −0.018 0.034 −0.029*** 0.110 −0.009*** 0.032

Primary completed −0.307*** 0.154 −0.085*** 0.040 −0.330*** 0.102 −0.093*** 0.027

Some secondary −0.346*** 0.190 −0.092*** 0.045 −0.398*** 0.105 −0.106*** 0.025

Secondary completed −0.585*** 0.279 −0.150*** 0.061 −0.590*** 0.109 −0.154*** 0.024

Post-secondary −0.802*** 0.396 −0.198*** 0.079 −0.772*** 0.121 −0.195*** 0.025

Tenure −0.041*** 0.006 −0.012*** 0.002 −0.015*** 0.005 −0.005*** 0.002

Tenure squared 0.001*** 0.000 0.000*** 0.000 0.000*** 0.000 0.000 0.000

Medium firm −0.926*** 0.051 −0.202*** 0.009

Large firm −1.782*** 0.047 −0.508*** 0.012

Economic sectors (ref. services)

Mines 0.559*** 0.101 0.193*** 0.039 0.253** 0.087 0.082** 0.030

Manufacturing 0.149** 0.066 0.046** 0.021 −0.021 0.059 −0.006 0.018

Construction 0.390*** 0.077 0.129*** 0.028 0.124 0.072 0.039 0.023

Commerce 0.086 0.068 0.026 0.021 0.129** 0.060 0.040** 0.019

Transportation 0.739*** 0.076 0.260*** 0.029 0.071 0.078 0.022 0.024

Agriculture 0.263** 0.088 0.083** 0.029 0.264*** 0.073 0.085*** 0.025

Other 0.158 0.091 0.049 0.030 0.027 0.081 0.008 0.025

Occupations (ref. skill-agricultural workers)

Managers 0.033 0.179 0.010 0.054 −0.399** 0.156 −0.102** 0.033

Professionals 0.229 0.141 0.072 0.047 −0.002 0.117 −0.001 0.035

Technicians 0.085 0.139 0.026 0.043 −0.263** 0.111 −0.072** 0.027

Office workers −0.142 0.138 −0.040 0.037 −0.187 0.109 −0.052 0.028

Service workers 0.180 0.102 0.055 0.033 −0.068 0.085 −0.020 0.024

Craft and related trades workers 0.517*** 0.096 0.171*** 0.035 −0.033 0.088 −0.010 0.026

Plant and machine operators 0.266** 0.099 0.084** 0.033 −0.224** 0.086 −0.063** 0.022

Elementary occupations workers 0.170 0.087 0.052 0.028 0.017 0.079 0.005 0.024

Urban −0.032 0.170 −0.010 0.050 −0.491 0.036 −0.155 0.012
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Table 3 (continued)

Informal employment Household poverty

Coef. Std. Mg. effect Std. Coef. Std. Mg. effect Std.

Regions (ref. coastal region)

North region −0.338*** 0.075 −0.095*** 0.020 −0.622*** 0.042 −0.170*** 0.010

Central region 0.072 0.090 0.022 0.028 −0.731*** 0.052 −0.174*** 0.009

South region −0.051 0.075 −0.015 0.021 −0.596*** 0.048 −0.154*** 0.010

R squared 0.0002 0.0001

No. observations 8,985 8,985

Overidentification test (nR2 ) 1.797 0.8985

χ2
2 at 5% significance level 5.991 5.991

Bootstrapped standard errors. 1200 repetitions; ***p < 0.001, **p < 0.01, *p < 0.05

employs low-skilled labor for agriculture and fish-
ing, particularly on cacao and banana plantations, rice
fields, in the tuna industry and on shrimp farms. The
high dependence on agriculture and fishing and its
geographical location makes the region more vulner-
able to natural phenomena such as El Niño, which
in turn increases the incidence of poverty. In addi-
tion to this, the economy relies heavily on tourism,
making the labor market more inclined towards short-
term/seasonal occupations than the rest of the country.
On the other hand, informal salaried work seems 10%
less likely in the northern region of the country com-
pared to the coastal region, and equally likely in all
other regions.

These findings support the view of informal
salaried work as a second-best strategy that substitutes
for the lack of formal employment and to which indi-
viduals turn when they face difficulties meeting their
basic needs. Labor formalization in the covered sec-
tor in Ecuador has notably increased in recent years.
According to Cruces et al. (2015), the percentage of
wage/salaried workers registered with the system’s
contributory scheme rose from 33.0% in 2003 to
54.7% in 2012. A recent report from the ILO (2014)
attributes the positive trend in wage labor formaliza-
tion, mostly since 2007, to a set of policies designed
to improve working conditions. The measures include,
among other things, the expansion of health insur-
ance for children under the age of 18 and spouses
of registered workers, mortgage loans for affiliated
members, an active minimum wage policy and the

strengthening of labor inspection offices. It is there-
fore possible that those workers who remain informal
have no other option than to do so.

5.2 Self-employed

The previous analysis focused only on salaried
employees, with the definition of informality rely-
ing on whether the firms in which these employees
work comply with the legislation. However, as men-
tioned above, salaried workers represent only 40%
of the working population. The remaining 60% are
self-employed workers.

Since this group of workers is more heterogeneous
than the group of salaried workers, as shown in the
descriptive statistics, estimating the determinants of
self-employment will provide us with a clearer picture
of the informal sector in the country.

Table 4 shows the results of the joint estimation
of Eqs. 1 and 2 using the whole sample of work-
ers. Several points are worth noting. First, both the
poverty status and informal employment condition
of the household head have a positive and signifi-
cant effect on the informality and poverty equations,
respectively. This is similar to the results of the esti-
mations using only salaried workers (specification 1).
However, the marginal effect of poverty on informal
employment is multiplied by two in this specification.

Second, more educated persons seem more likely
to work informally (being self-employed). Similarly,
professional workers are also more likely to be
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Table 4 Simultaneous equation probit model: all workers

Informal employment Household poverty

Coef. Std. Mg. effect Std. Coef. Std. Mg. effect Std.

Household poverty 0.243*** 0.061 0.095*** 0.024

Informal employment 0.039*** 0.011 0.014*** 0.004

Age 0.071*** 0.012 0.028*** 0.005 −0.062*** 0.007 −0.023*** 0.003

Age squared −0.001*** 0.000 0.000*** 0.000 0.000*** 0.000 0.000*** 0.000

Living in couple (yes = 1) 0.197*** 0.044 0.078*** 0.018 −0.205*** 0.033 −0.077*** 0.012

Gender (male = 1) −0.169** 0.075 −0.066** 0.029 0.210*** 0.036 0.075*** 0.012

Ethnic origin (minority = 1) 0.402*** 0.026 0.153*** 0.010

Number of hh members working −0.184*** 0.015 −0.067*** 0.006

Share of hh members working formally −0.255*** 0.037 −0.100*** 0.014 −0.169*** 0.030 −0.062*** 0.011

Household size −0.018 0.013 −0.007 0.005 0.183*** 0.006 0.067*** 0.002

Remittance receiver household 0.221** 0.078 0.084** 0.029 −0.451*** 0.066 −0.147*** 0.019

Education level (ref. without formal schooling)

Some primary 0.037 0.070 0.014 0.027 −0.255*** 0.046 −0.090*** 0.015

Primary completed 0.107 0.078 0.042 0.031 −0.626*** 0.043 −0.215*** 0.014

Some secondary 0.135 0.084 0.053 0.032 −0.682*** 0.048 −0.218*** 0.013

Secondary completed 0.200*** 0.093 0.077*** 0.035 −0.873*** 0.052 −0.266*** 0.012

Post-secondary 0.370*** 0.109 0.140*** 0.039 −1.097*** 0.062 −0.310*** 0.012

Tenure 0.030*** 0.003 0.012*** 0.001 −0.013*** 0.003 −0.005*** 0.001

Tenure squared 0.000*** 0.000 0.000*** 0.000 0.000*** 0.000 0.000*** 0.000

Medium firm −1.541*** 0.038 −0.512*** 0.008

Large firm −2.766*** 0.051 −0.759*** 0.005

Economic sectors (ref. services)

Mines −0.195 0.145 −0.078 0.058 0.335*** 0.080 0.129*** 0.032

Manufacturing 0.365*** 0.056 0.137*** 0.020 −0.042 0.048 −0.015 0.017

Construction 1.101*** 0.059 0.350*** 0.013 0.057 0.053 0.021 0.020

Commerce 0.400*** 0.042 0.150*** 0.015 −0.014 0.045 −0.005 0.017

Transportation 0.717*** 0.065 0.250*** 0.019 0.058 0.057 0.022 0.021

Agriculture 1.206*** 0.071 0.429*** 0.021 0.307*** 0.053 0.114*** 0.020

Other −0.517*** 0.059 −0.204*** 0.022 0.054 0.060 0.020 0.022

Occupations (ref. skill-agricultural workers):

Managers 0.032 0.145 0.013 0.056 −0.499*** 0.129 −0.160*** 0.034

Professionals 0.216* 0.104 0.083* 0.039 −0.145 0.082 −0.051 0.028

Technicians 0.049 0.113 0.019 0.044 −0.337*** 0.088 −0.114*** 0.027

Office workers −0.539*** 0.129 −0.212*** 0.049 −0.237** 0.091 −0.082** 0.029

Service workers 0.506*** 0.074 0.188*** 0.025 −0.134** 0.056 −0.048** 0.020

Craft and related trades workers −0.001 0.073 0.000 0.029 −0.037 0.056 −0.013 0.020

Plant and machine operators −0.262** 0.086 −0.104** 0.034 −0.254*** 0.061 −0.089*** 0.020

Elementary occupations workers 0.200*** 0.059 0.077*** 0.022 0.063 0.040 0.023 0.015

Urban 0.090 0.051 0.035 0.020 −0.551 0.024 −0.200 0.009
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Table 4 (continued)

Informal employment Household poverty

Coef. Std. Mg. effect Std. Coef. Std. Mg. effect Std.

Regions (ref. coastal region)

North region 0.163*** 0.044 0.063*** 0.017 −0.584*** 0.026 −0.200*** 0.008

Central region 0.055 0.058 0.022 0.022 −0.772*** 0.032 −0.241*** 0.008

South region 0.290*** 0.051 0.111*** 0.019 −0.641*** 0.027 −0.214*** 0.008

R squared 0.0000 0.0000

No. observations 22,103 22,103

Overidentification test (nR2 ) 0.0000 0.0000

χ2
2 at 5% significance level 5.991 5.991

Bootstrapped standard errors. 1200 repetitions; ***p < 0.001, **p < 0.01, *p < 0.05

self-employed. This result is worth discussing since,
together with the positive significant coefficient of
household poverty, it suggests that neither segmented
nor competitive labor market models may entirely
explain the causes and consequences of informal work
in the country. In other words, it suggests that the
Ecuadorian labor market is composed of at least
two sub-segments. The first is mostly characterized
by economically constrained workers, probably low-
skilled, for whom the economic status of the house-
hold plays a role in the decision to work informally.
The second sub-segment is composed of those high-
skilled workers for whom economic constraints, here
captured by poverty status, may not be the reason
for becoming self-employed. Indeed, it is possible
that high-skilled workers in Ecuador have an incen-
tive to become self-employed, if by doing so they
end up with higher earnings, more satisfaction in their
jobs and/or better working conditions (e.g., flexible
working hours) than if they were salaried workers.

This paper argues that the Ecuadorian labor mar-
ket exhibits the characteristics of a heterogeneous
market, in which informal work is both a demand-
led phenomenon and a voluntary and primarily
supply-led form of employment—i.e., a last-resource
option for low-skilled and income-constrained work-
ers and a voluntary choice for more educated and
entrepreneurial ones.

Finally, it is worth noting the effect of remittances
not only in alleviating poverty but also in increas-
ing the likelihood of self-employment. In the late
1990s, Ecuador suffered one of the worst macroeco-
nomic and financial crises in its history, which resulted

in the adoption of the US dollar in January 2000.
The destruction of wealth in the wake of the crisis
and the concomitant loss of jobs set off the largest
emigration wave in Ecuador’s history (Jacome 2004).
As a consequence, during the first half of the 2000s,
the amount of remittances received by Ecuador was
comparable to oil revenues and allowed households to
recover from the crisis. Since access to credit markets
is limited in the country, it is possible that remit-
tances have played an important role in alleviating
liquidity constraints faced by Ecuadorian entrepre-
neurs. However, more research is needed concern-
ing the mechanisms through which remittances affect
self-employment.

5.3 Low-skilled versus high-skilled workers

To further study the effects of education on poverty
and self-employment, Eqs. 1 and 2 are re-estimated
separately for workers with less than secondary edu-
cation and for those with secondary or post-secondary
education. These estimates are particularly impor-
tant as they shed more light on the hypothesis of a
heterogeneous labor market in Ecuador.

The results in Table 5 show that poverty increases
the likelihood of informal work among low-skilled
workers by 10%, and that it has no significant effect
on informal work among high-skilled workers, sug-
gesting that for this group of workers the motivations
for self-employment are not related to the economic
status of the household.

From a policy perspective, this result shows the
heterogeneity of the Ecuadorian labor market and the
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Table 5 Simultaneous equation probit model by educational level

Self-employment Household poverty

Coef. Mg. effect Coef. Mg. effect

High-skill workers

0.097 0.022 0.005 0.001

(0.125) (0.029) (0.017) (0.004)

Low-skill workers

0.270*** 0.086*** 0.054*** 0.022***

(0.074) (0.023) (0.014) (0.006)

Overidentification test (nR2)

High-skill workers 2.673 0.668

Low-skill workers 0.000 0.000

χ2
2 at 5% significance level 5.991 5.991

Bootstrapped standard errors. 1200 repetitions

***p < 0.001, **p < 0.01, *p < 0.05

need for public policies targeting specific groups of
workers.

6 Robustness checks

6.1 Consumption poverty line

As discussed in Section 3, the use of the UBN indica-
tor to define poverty is not free from criticism, mainly
because the likelihood of being categorized as poor
when using the UBN may increase with the number of
variables used to construct the index.

In order to verify the validity of the results, I re-
estimate Eqs. 1 and 2 using the official consumption
poverty line as a measure of poverty. The estimates,
presented in Table 6, reinforce again the main conclu-
sion of the paper.

6.2 Different specifications

In the specification used above, I have controlled for
the double causality between poverty and informal-
ity using a simultaneous maximum likelihood probit
model. In order to verify the validity of the results, I
also estimate Eqs. 1 and 2 using three different speci-
fications, for both informal salaried workers and self-
employed. Columns 1–4 of Table 7 show the results
of the univariate probit model without controlling for

endogeneity. In columns 5–8, endogeneity is corrected
by means of a maximum likelihood bivariate probit
model. The last two columns show the results using
a 2SLS linear IV model. The validity of the exclu-
sion restrictions is not directly testable in the bivariate
probit model, so I report diagnostic tests for the linear
probability model using the same set of instruments as
in Section 4.9

While the estimates have different coefficients, as
for salaried workers, their sign and significance level
remain similar to the previous estimates in all specifi-
cations, and thus the main conclusion of the paper, for
this group of workers, remains unchanged.

Regarding the estimates using self-employment as
the definition of informality, the only results that differ
from those in Section 5 are those using the univari-
ate probit model. In fact, while self-employment is
still positive and statistically significant in the poverty
equation, the role of poverty in the likelihood of infor-
mal employment is less clear. Depending on the defi-
nition of poverty used, the variable is either positive or
negative, but in both cases it is not statistically signif-
icant. These results highlight the importance of taking
into account the simultaneous two-way relationship
between these two phenomena.

9See Angrist (2001) and Heckman (1978) for a discussion of
the methods.
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Table 6 Simultaneous equation probit model: consumption poverty line

Salaried workers All workers

Informal employment Household poverty Informal employment Household poverty

Coef. Mg. effect Coef. Mg. effect Coef. Mg. effect Coef. Mg. effect

0.158* 0.046* 0.176*** 0.028*** 0.228*** 0.090*** 0.086*** 0.023***

(0.080) (0.024) (0.026) (0.004) (0.058) (0.023) (0.012) (0.003)

R squared 0.0002 0.0003 0.0000 0.0000

No. observations 8,985 8,985 22,103 22,103

Overidentification test (nR2 ) 1.797 2.696 0.0000 0.0000

χ2
2 at 5% significance level 5.991 5.991 5.991 5.991

Bootstrapped standard errors. 1200 repetitions; ***p < 0.001, **p < 0.01, *p < 0.05

7 Discussion

These results show, first, the relevance of poverty for
both informal salaried work and self-employment in
Ecuador. In particular, household poverty, as mea-
sured both by the IBN index and household consump-
tion, increases the likelihood of engaging in informal
salaried work and self-employment by around 5 and
10%, respectively.10 This finding, along with the con-
centration of informal workers in low-productivity
and low-income sectors, supports the view of infor-
mal work as a second-best strategy that substitutes
for the lack of formal employment and to which indi-
viduals turn when they face difficulties meeting their
basic needs. Indeed, in the absence of unemployment
benefits, workers have no choice but to work, even
if they have to do it informally—in particular, when
the fraction of non-labor income is small, as it is in
Ecuador.

Nonetheless, as noted by Cortés Aguilar et al.
(2013), at least in Latin American countries, the cate-
gories of informality and self-employment are too
broad to be conclusive. Indeed, when looking at the
determinants of self-employment one notices that
high-skilled workers, proxied by educational level,
are 12% more likely to be self-employed than those
without formal education. Further, when the sample
is divided into low- and high-skilled workers, the
results show that poverty increases the likelihood of

10Similar results were found for informal salaried work in Chile
(3–6%).

informal work among low-skilled workers by around
10%, and that it has no significant effect on informal
work among high-skilled workers. These findings sup-
port the view of informal work as a voluntary choice
for this group of workers.

While, on average, informal employment is associ-
ated with lower earnings than formal employment, as
shown in Table 2, the evidence also shows that this
is not the case for all groups of workers. As shown
in Fig. 1, there is an overlap between the earnings
distribution of formal and informal workers.

Additionally, non-monetary incentives are likely to
play a role. The study of Cortés Aguilar et al. (2013)
on job satisfaction among different Latin Ameri-
can countries shows, among other things, that self-
employed professionals and business owners are more
satisfied than salaried workers with their incomes,
while self-employed farmers and fisherman are less
satisfied with their jobs and incomes. Along this line,
a report from the World Bank (2012) found that being
their “own boss” and having “flexible time schedules”
are the main motivations for informality across small-
firm owners and entrepreneurs in Ecuador. The study
also reports that only around 30% of this group cite
the inability to find wage employment as a reason for
informality. This evidence, coupled with the results
of this study, reinforce the idea of a heterogeneous
labor market in which some workers are better-off as
self-employed while others are worse-off.

Second, the results also show that both informal
salaried work and self-employment increase the likeli-
hood of household poverty by 3 and 2%, respectively.
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While the effects of informality on poverty are lower
than the effects of poverty on informality, the results
raise concerns about the implications of informal work
(salaried or self-employment) for poverty. In particu-
lar, informal work, here defined as the lack of social
security coverage, concerns more than 60% of the
population under study. With a high percentage of
low-skilled workers and with poverty rates being the
highest among this group of workers, future implica-
tions of the lack of retirement benefits are worrisome.

These results suggest several broader implications
and avenues for future research. For one, consistent
with the literature on heterogeneous labor markets,
these results show the relevance of diversity among
informal workers in the country and speak to the need
for public policies targeting different groups of work-
ers. The findings further offer additional evidence on
the relevance of education for decreasing poverty and
its effect on informality. In particular, they show the
need of incentives appealing to various levels of skills.
In terms of future analysis, the findings highlight
the need for studies looking at small-firm survival in
Ecuador, as well as the role of remittances in alleviat-
ing liquidity constraints faced by entrepreneurs in the
country.

8 Conclusion

This study uses microeconomic data from the Ecuado-
rian Family Expenditure survey of 2014 to study the
determinants of poverty and informality in the country,
taking into account the possible two-way relationship
that exists between these two phenomena. The esti-
mations confirm previous results in the literature that,
despite controlling for many relevant variables, infor-
mality and poverty are correlated and so this double
causality should be taken into account when studying
these factors.

In Ecuador, as in many Latin American countries,
a high proportion of informal employment is of poor
quality. In general, informally employed workers are
found to have a relatively low education level and low
wages, which supports the idea that these workers
have no choice but to work informally. However, the
complexity of the informal sector supports the view
of a heterogeneous informal market in which work in
the informal sector is both a demand-led phenomenon
and a voluntary and primarily supply-led form of

employment. Informal work is both a last-resort
option for low-skilled workers and a voluntary choice
for better-educated and entrepreneurial workers.

From a policy perspective, since poverty and infor-
mality are interrelated, the results suggest that no pub-
lic policy could effectively eliminate either of the two
phenomena if nothing is also done to alleviate the other.
It is clear, for instance, that poverty reduction could
only be sustainable if more and better employment
opportunities are created. For the vast majority of
households in Ecuador, labor income is the main (if not
the only) source of income. Thus, quality job creation
through enterprise development, as well as investment
in education and training, is of great importance.

Last but not least, policies aiming to increase fiscal
revenues from the higher-paid segment of the infor-
mal sector (salary jobs or self-employment) should be
designed in such a way that they also provide incen-
tives for these workers to become formal workers.
Since more than 50% of informal workers are concen-
trated in small firms, measures to increase the incen-
tives of small enterprises to become formal should also
be part of these reforms.
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Appendix

Table 8 Variables definition

Variable Definition

Hh poverty Dummy variable for poverty status of the hh (poor = 1)

Informal employment Dummy variable for informal employment of the hh head (informal = 1)

Monthly earnings Household head’s monthly earnings

Remittances Dummy variable for receiving remittances (yes = 1)

Hh size Number of persons in the household

Number of hh members working Number of other household members working

Number of hh members working formally Number of other household members with formal employment

Living in couple Dummy variable for married or couples living together

Gender Dummy variable for gender of the hh head (male = 1)

Ethnic origin Dummy variable for ethnic origin of the hh head (minority = 1)

Age Household head’s age in years

Education

Without formal schooling Dummy variable indicating no formal schooling

Some primary Dummy variable for some years of primary education

Primary completed Dummy variable for completed primary education

Secondary Dummy variable for some years of secondary education

Secondary Dummy variable for completed secondary education

Post-secondary Dummy variable for more than completed secondary education

Area of residence

Urban Dummy variable for urban residence

North region Dummy variable for northern region residence

Coast region Dummy variable for coastal region residence

Central region Dummy variable for central region residence

South region Dummy variable for southern region residence

Labor market

Tenure Years of tenure

Small firm Dummy variable if the firm has fewer than 10 workers

Medium firm Dummy variable if the firm has 10–49 workers

Large firm Dummy variable if the firm has more than 50 workers

Agriculture Dummy variable for the agriculture and fishing industries

Mining Dummy variable for the mining industry

Manufacturing Dummy variable for the manufacturing industry

Construction Dummy variable for the construction industry

Commerce and trade Dummy variable for the commerce and trade related services industry

Transportation Dummy variable for the transportation and communications industries

Services Dummy variable for personal and social services industries

Managers Dummy variable for managers and directors

Professionals Dummy variable for professionals

Technicians Dummy variable for technicians

Office workers Dummy variable for office workers

Service workers Dummy variable for service workers
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Table 8 (continued)

Skilled agricultural worker Dummy variable for skilled agricultural workers

Craft and related trades workers Dummy variable for craft and related trades workers

Plant and machine operators Dummy variable for plant and machine operators

Elementary occupations workers Dummy variable for elementary occupations workers
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