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RESUMO 

 

A presente tese de doutorado é composta de três ensaios independentes, ainda que 
complementares, sobre trabalho informal no Brasil e importância da educação para 
reduzi-lo.  
O primeiro ensaio investiga os possíveis fatores que podem determinar a escolha 
por um indivíduo entre o setor formal e informal no Brasil, considerando as 
características do indivíduo. Através uma analise estática, os indivíduos são 
separados em grupos de acordo com suas características. As metodologias 
utilizadas são regressão logística multinominal e análise discriminante. 
O segundo ensaio investiga os possíveis fatores que podem determinar a transição 
de trabalhadores do setor informal da economia para o setor formal. Usando 
aproximadamente as mesmas características do primeiro ensaio, a pesquisa é 
desenvolvida através modelos paramétricos, semi-paramétricos e não paramétricos 
de duração. 
O terceiro ensaio explora a transição da escola para o mercado de trabalho. A 
análise tenta colocar em evidência a maneira pela qual a transição da escola para o 
trabalho acontece. Em particular, é investigado se o nível de escola frequentado 
pode influenciar a escolha entre sector formal ou informal. 
Nos três ensaios, o nível de educação parece ser a característica principal que 
determina a escolha dos indivíduos entre formalidade e informalidade. 
 

 

Palavras-chaves: informalidade, educação, microeconometria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

ABSTRACT 

 

This PhD thesis contains three independent, although complementary, essays on 
Brazilian informal labor and importance of education for reducing it.  
The first essay investigates the possible factors that may determine the choice by an 
individual between the formal and informal sector in Brazil, considering the 
characteristics of the individual. Through static analysis, individuals are separated 
into groups according to their characteristics. The methodologies used are 
multinomial logistic regression and discriminant analysis. 
The second essay investigates the possible factors that can determine the transition 
of workers from the informal sector to the formal sector. Using approximately the 
same characteristics of the first essay, the research is developed through parametric, 
semi-parametric and non-parametric models of duration. 
The third essay explores the transition from school to the labor market. The analysis 
attempts to highlight the way by which the transition from school to work happens. In 
particular, it is investigated whether the level of school attended may influence the 
choice between formal or informal sector. 
In all three essays, the level of education seems to be the main characteristic that 
determines the choice of individuals between formality and informality. 
 
 
Keywords: informality, education, microeconometrics. 
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INTRODUCTION 

 

 

Labour market structure in developing countries has peculiar characteristics 

that distinguish it from labour market structure in developed countries. Studying these 

differences is necessary to overcome the problems of labour market in developing 

countries and to develop public policies with the aim of improving working conditions 

in those regions.  

One of the most fundamental distinctions between developing and developed 

countries is the large quantity of labour and the lack of capital in the former countries. 

This combination leads to inadequate investment and capital accumulation and, 

consequently, to a scarcity of productive employment.  

For example, Latin American countries have less than half the human and 

physical capital of the US, and they use this capital only half as efficiently as the US 

does (CASELLI, 2014).  

Another distinction between developed and developing countries is that 

informal economy is a predominant feature of labour markets in developing countries. 

The definition developed by ILO (2002) delineates informal employment as: self-

employment in informal enterprises such as unregistered firms, employers and 

unpaid family workers; and paid work from informal jobs such as day labour and 

unregistered work for informal and formal firms. 

The firms included in the informal economy have the following 

characteristics: they are mostly small, family-owned and labour-intensive, have low 

earnings, and do not comply with the existing labour market regulations. 

Countries where informal economy is largely present have a dualistic labour 

market structure, that is, it exists in the same country one economy, the formal one, 

offering better incomes and favourable terms and conditions of employment, and 

another economy, the informal one, which offers less favourable wages and 

conditions.  

The formal economy offers protections in the form of labour market 

regulations and the access to formal systems of social protection, aspects that do not 

exist in the informal economy.  
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An additional aspect that differentiates developing from developed countries 

is that a large proportion of economic production is from agriculture sector.  

The FAO’s Rural Income Generating Activities (RIGA) dataset finds that the 

majority of rural households in developing countries are involved in agricultural 

activities. The average participation rate of agriculture is 86.2%, with a minimum of 

54% and a maximum of 99%. Developing countries with an economy based on 

agriculture show a high degree of systemic instability due to the volatility of 

international commodity prices and to the effects of climate changes. 

Another aspect can be considered when we observe the labour structure of 

countries: the labour force participation of women varies according to the level of 

development of each country. In the least developed countries, which are also 

agriculturally based countries, the labour force participation of women is particularly 

high, due to the women’s contribution to farming activities, and to the lack of income 

protection, such as unemployment insurance. With economic development, 

participation rates of women tend to decline as a result of greater household income, 

the exit from labour market for child-rearing purposes and gender discrimination in 

the labour market. In developed countries, the labour force participation of women 

tends to increase once again, to levels nearly similar to those of males in some 

countries. This fact happens due to the desire for labour force participation and to 

fewer barriers to doing so (CAMPBELL, AHMED, 2012). 

Another feature of developing countries is the incidence of child labour. 

Income and poverty are important determinants of child labour, but other reasons 

exist, relative to developing countries, for which families send their children to work. 

According to the figures about child labour, twenty-three per cent of children in low-

income countries are child labourers, compared to 9 per cent of children in lower 

middle-income countries and to 6 per cent of children in upper middle-income 

countries (ILO, 2013a).  

A further difference in labour market structure between developed and 

developing countries is the level of human capital created and used in the economy.  

In fact, human capital is fundamental in determining the quality of the labour 

force of a country and developing economies tend to have lower quality of human 

capital than developed ones. So, low levels of labour productivity in many developing 

countries may be explained by the low quality of human capital. Moreover, human 
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capital affects also the level of investment: low rates of gross fixed capital formation 

are a result of a framework in which low productivity reduces the motivation to invest. 

Education can play an important role in improving the characteristics of 

labour market in developing countries.  

Improvements in education lead to good labour market outcomes for 

individuals as schooling plays a central role in preparing new workers to enter the 

labour force by furnishing the necessary skills to them. 

The literature about this theme showed that education may influence several 

labour market outcomes, such as wages and earnings; employment/ unemployment; 

worker productivity; hours worked; nature of work; worker’s health.  

The mechanisms by which education affects labour market outcomes are 

various: years of schooling; educational level attained; attainment of a particular 

credential; educational system; investments in education; schooling quality; 

individual’s educational path; parents’ educational path; and sector of activity 

(IONESCU, CUZA, 2012).  

Nearly all modern empirical work on the labour effects of education builds on 

the classic model of Jacob Mincer (1958, 1974) and Becker (1964). Starting from 

these models, researchers estimate positive associations at different levels between 

years of schooling and wages and earnings. 

The effects of education on employment/ unemployment have been studied 

by several researchers.  Farber (2004) concludes that job losers with higher levels of 

education have larger re-employment rates and higher probabilities to be re-

employed full-time. Nickell (1979) investigates the relationship between education 

and the incidence and duration of unemployment in UK. He finds that each year of 

schooling up to 12 years reduces the expected duration of unemployment by over 4 

percent, and that the acquisition of qualifications at ordinary levels or above 

decreases unemployment duration by 12 percent. Mincer (1991) similarly shows that 

better educated workers have shorter duration of unemployment.   

Literature puts into evidence at least three different ways by which education 

can affect productivity. First, Becker’s (1975) theory of human capital explains that 

education improves the skills of individuals which make them more productive at 

work. Second, the “signalling” model of education argues that higher wages of more 
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educated workers are due, not to any valuable quality of individuals, but to an 

informational signal of education to differentiate high-skilled workers from low-skilled 

workers. Third, it is likely that environment affects the productivity-enhancing effects 

of schooling, leading to the fact that all workers with the same level of education do 

not have the same productivity. The returns to schooling are higher in dynamic 

environments, because education increases workers’ access to information 

(THOMAS et al., 1991) and their ability to interpret and comprehend new information 

(SCHULTZ, 1975). 

Utilizing wide reviews of the literature, Grossman and Kaestner (1997) and 

Grossman (2000) conclude that years of formal schooling completed is the most 

important variable correlated with good health. This result is valid whether health 

levels are measured by mortality rates, morbidity rates, self-evaluation of health 

status, or physiological indicators of health. 

For the purposes of this thesis, one characteristic about labour market in 

developing countries, that is, informal sector, and its links with education have to be 

studied more deeply into Brazilian labour market. 

Brazil has achieved great improvement with regard to democracy, economy 

and institutions, over nearly thirty years (1980-2010). The country has become one of 

largest and most vigorous democracies of the world, proclaiming a new Constitution 

in 1988, stabilized and legitimized a new national currency since 1994 and 

experimented a process of overall improvement of institutions.  

However, Brazil presents several problems relative to its economy still 

unsolved.  

Productivity of labour is very low; for example, it accounted for 40% of 

Brazil’s GDP growth between 1990 and 2012, compared with 91% in China and 67% 

in India, other developing countries (THE ECONOMIST, 2014).  

Informal jobs and enterprises are still largely present in Brazilian economy, 

although they have been decreasing along the last decade. Informality is an 

important aspect of Brazilian economy to be considered because of its effect on tax 

collection, because of the fact that informal firms are less efficient, owing to their 

small scale and their lack of access to credit, and because of the exclusion from the 

structure of legal protection provided by the State. The protection provided by the 

State includes, for example, the defence of property rights by the police and the 
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courts, the access to social security, as well as public utilities, such as infrastructures, 

electricity, potable water, and sewage disposal. 

Considering this aspect of Brazilian economy, this thesis presents three 

studies about informal labour and the importance of education in reducing it. 

The first essay is about the characteristics of individuals that discriminate 

between formality and informality, considering both workers and entrepreneurs.  

The objective of this essay is to go beyond the thinking that public policies 

are universal for all individuals and for all countries. Brazil, as a developing country, 

has some particular characteristics that make not sufficient common prescriptions for 

reducing informality, like reduction of taxation or decreasing entry costs into the 

formal sector. Brazilian public policies have to be developed addressing in different 

ways, individuals with diverse characteristics or belonging to heterogeneous groups. 

The analysis in this first essay is static: it is developed through a discriminant 

analysis applied to the data of PNAD-2012.  

The second assay is a continuation of the previous research. In this case, the 

analysis is dynamic: almost the same characteristics of individuals used in the first 

assay are considered in their effect on transition from informal work to formal work. 

The research is developed through parametric, semi-parametric and non-parametric 

models of duration applied to the data of Monthly Employment Survey (PME). 

The third essay explores the transition from school to labour market. The 

analysis tries to put into evidence the way by which transition from school to work 

happens. In particular it is evidenced whether individuals pass from school to formal 

or informal sector, according to the level of schooling attended. The research is 

developed using a competing-risks regression applied to the data of Monthly 

Employment Survey (PME). 
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1. FORMALITY OR INFORMALITY: A CHOICE BASED ON INDIVIDUAL 

CHARACTERISTICS1 

 

 

1.1 INTRODUCTION 

 

 

Informality is an important economic phenomenon to be investigated 

because it has several effects on the economy as a whole.  Informality creates 

problems in raising funds by the state, as taxes are not collected in this sector. The 

large presence of this type of work also creates problems of access to credit by 

businesses. For example, Dabla-Norris, Koeda (2008) found evidence that informality 

is robustly and significantly associated with lower access to and use of bank credit 

and a higher dependence on informal origins of financing.  

We cannot forget that informality is linked mostly to lack of protection for 

workers at time of service, but also in the future, considering the absence of 

payments to the social security system. Moreover, informality creates inefficiency in 

the choice of public policies by the state, because the data of informal workers are 

not part of official statistics.  

The literature on the subject evidences that informality creates other 

problems: lack of economic efficiency and cut-throat competition between the formal 

and informal sectors of the economy. Hsieh, Klenow (2009) affirm that the existence 

at the same time of formal and informal firms in the same sector means that firms 

have different marginal production costs, which leads to misallocation of resources. 

In fact, a negative consequence of informality would be distortions and inefficiencies, 

as results of rent-seeking behaviour, and introduction of uncertainty about future 

fiscal condition.  

Furthermore, economists consider necessary to combat informality in an 

attempt to reach greater distributional equity. Neri (2007) affirms that reducing 

informality leads to a better equity in taxation, public services and social protection. 

                                                           
1 A reduced version of this essay was published in Revista Espacios Vol. 35 (N. 6) Year 2014. Pag. 4 (Qualis 

Capes: B2) 
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Considered the relevance of the problem, this paper aims to investigate the 

possible factors that determine the choice by an individual between formal and 

informal sector in Brazil considering the characteristics of individual. Recent 

researches have been using firm level data and reduced-form models to estimate the 

effect of different policies, such as: decreasing entry costs into the formal sector 

(BRUHN, 2011; KAPLAN et al., 2011; DE MEL et al., 2012); tax reduction and 

simplification (MONTEIRO et al., 2012; FAJNZYLBER et al., 2011); and enhanced 

enforcement of current institutions (ALMEIDA et al., 2009) (ULYSSEA, 2013). On the 

other side, this paper tries to separate Brazilian active population into groups 

considering the characteristics of individuals. The first analysis is obtained 

considering four groups at the same time using a multinomial logistic regression. The 

four groups are: formal workers, informal workers, formal entrepreneurs and informal 

entrepreneurs. 

A second analysis applies canonical discriminant analysis to the four groups. 

The third analysis uses canonical discriminant analysis separately at the level of 

worker/entrepreneur and at the level formal/informal. 

The focus on the characteristics of individuals is justified by the fact that the 

aspects evidenced in the main researches are not enough to explain informality in 

Brazil, as a developing country. Decreasing entry costs into the formal sector, tax 

reduction and simplification, enhanced enforcement of current institutions are policies 

that may be sufficient to combat informality in a developed country, but not in a 

developing country. Public sector in formulating public policies in Brazil has to take 

into account that the ways to reduce informality are different for each category of 

individuals, according to their characteristics.    

The paper will be divided into 7 parts, including this introduction: in the 

second section, the model of choice between formal and informal sector is set up; in 

the third section the paper considers and explains data sources and variables used 

to develop the research; in the fourth section, personal background characteristics by 

occupation groups are described; in the fifth section, multinomial logistic regression is 

explicated and its results are commented; and in the sixth section, canonical 

discriminant analysis is explained and the results are evidenced. The final section 

concludes. 
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1.2 SET UP OF THE MODEL 

 

 

The model of this paper is a variation of the model used by Galiani, 

Weinschelbaum (2006), in which we increase a factor, 𝑋, relative to background 

characteristics of individuals.  

The model is an economy with two types of economic agents: firms and 

workers. Government is considered an endogenous agent. Firms are heterogeneous 

in their managerial ability. They produce formally or informally depending on profit 

maximization and personal characteristics: 

  

𝐹 = (𝜋𝐹, 𝜋𝐼 , 𝑋) 

 

where 𝐹 is the choice of entrepreneur between formal and informal sector, 𝜋𝐹 

is the profit of being formal entrepreneur, 𝜋𝑙  is the profit of being informal 

entrepreneur and 𝑋 are individual background characteristics.  

The profit of operating in the formal sector is given by: 

 

𝜋𝐹  =  𝑃𝑓 (𝑎, 𝑙) – 𝑤𝑓 𝑙(1 + 𝑡) –  𝑇 

  

 

where 𝑃 is the price of the good produced by the firm, 𝑓 (𝑎, 𝑙) is the 

production function (with inputs 𝑎: managerial skills and 𝑙: units of labour), 𝑤𝑓𝑙(1 + 𝑡) 

is wage per unit of labour paid to workers in the formal sector (including taxes) and 𝑇 

is fixed cost incurred by firms that operate formally. 

On the contrary, the profit of operating informally is given by:  

 

𝜋𝐼 = (𝑃𝑓(𝑎, 𝑙) − 𝑤𝑖𝑙)(1 − 𝑞) 

 

where 𝑤𝑖 is the wage per unit of labour paid to workers in the informal sector 

and 𝑞 is the probability that a firm is caught operating informally. 
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On the other side, workers are heterogeneous in their endowment of human 

capital. They choose whether to work in the formal or informal sector according to the 

utility maximization and personal background characteristics:  

 

𝐹 = 𝑓(𝑈𝐹, 𝑈𝐼 , 𝑋) 

 

where 𝐹 is the choice of entrepreneur between formal and informal sector, 𝑈𝐹 

is the utility of being formal worker, 𝑈𝐼  is the utility of being informal worker and 𝑋 are 

individual background characteristics.  

The utility of working formally is:  

 

𝑈𝐹 = 𝑤𝑓𝑙 + 𝐵 − 𝑔 

 

where 𝐵 are government benefits related to work formally and 𝑔 are fixed 

cost of working in the formal sector.  

On the contrary, the utility of working informally is:  

 

𝑈𝐼 = 𝑤𝑖𝑙 (1 − 𝑞) 

 

The presence of 𝑞 is due to the fact that workers do not receive their 

payment when an informal firm is detected. 

Many papers focused their attention to the relation of profits and utilities of 

formal and informal sector. That is, the choice of entrepreneurs and workers between 

formal and informal sector is predominantly determined by the fact of obtaining a 

larger profit or utility in one sector respect the other.   

For example, De Soto (1989) pointed out that a heavy load of taxes, bribes, 

and bureaucratic issues reduce the incentives, profits and utilities, to produce and 

work in the formal sector; that is, in our model, he focused on the way by which 𝑡, 

𝑇 and 𝑔 affected 𝜋 and 𝑈.  

This paper, instead, focuses on the way by which personal background 

characteristics (𝑋) affect the entry of individuals in formal or informal sector, 

considering as constant the factors linked to government and institutions.  Thus, the 
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analysis is static: we research which are the characteristics that discriminate between 

groups in a determined year (2012), leaving everything else constant.                        

 

 

1.3 BRAZILIAN NATIONAL HOUSEHOLD SURVEY – PNAD AND GROUP 

CLASSIFICATION 

 

 

The main data source used in this paper is PNAD (National Household 

Survey) a survey developed by Brazilian Institute of Geography and Statistics. PNAD 

investigates annually, permanently, general characteristics of the population: as 

education, labour, income and housing, and others with varying regularity. The year 

of survey used in this paper is 2012. 

PNAD is developed from a complex sampling design: it adopts a stratified 

and conglomerate sampling design with one, two or three selection stages, 

depending on the stratum (SILVA et. al., 2002).  

The data that we have extracted from this survey are about job condition of 

individuals and other characteristics: sex, age, migrant, years of schooling, skin 

colour, having a child, sector of employment and living in urban area.   

Data about job condition of individuals were adapted to obtain four statuses: 

formal worker, informal worker, formal entrepreneur and informal entrepreneur.  The 

separation between formal and informal workers was already present in the original 

data, that is, workers with formal contract (“carteira de trabalho assinada”) or workers 

without formal contract (“sem carteira de trabalho assinada”);  while the distinction 

between formal and informal entrepreneurs was obtained observing if the 

entrepreneur was registered in the National Register of Legal Entities (CNPJ). 

The variables sex, age and migrant were not adapted. That is, sex is equal to 

1 if individual is female and equal to 0 if individual is male; in this case it is worth 

noting that, according to the research of Ramalho, Silveira Neto (2010),  men are 

more likely to self-employment in the informal sector, while women recorded higher 

chances of inclusion in the informal salaried jobs. 

The variable migrant indicates if the individual lived in another Brazilian 

federal state or in another country during his life. Being in the condition of migrant 
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can mean being more incline to accept whatever work, also informal, or to start a 

new firm (formal or informal).  

The variable child considers the fact of having a child under the age of 18 

years and shows a greater urgency in finding a job by individuals that are father or 

mother. Through this division, we want to exhibit the fact of having or not having a 

family and so the need to work to maintain dependents in the family. 

Years of schooling can be an important determinant in the choice of an 

individual between formal and informal sector. In their paper, Mello and Santos 

(2009) find that education levels are, at any instant of time, the main individual 

characteristics that determine the relevance of the workers of the two economic 

sectors considered (formal and informal). Their conclusion is that the improvement in 

the distribution of education of the population is the real responsible for the increase 

in the degree of formalization of economies. 

The data regarding skin colour were divided into White and East-Asian 

people on one side and Black, Brown and Amerindian people on the other. This 

division is justified by the fact that, in Brazil, Black, Brown and Amerindian people 

have been always disadvantaged socially and have had less opportunities respect 

Whites and East-Asians. Thus, we can expect a larger presence of Blacks, Browns 

and Amerindians in informal jobs and firms. Saboia, Saboia (2006) showed the most 

unfavourable situation of black / brown in relation to whites in the labour market in the 

country. White workers receive about double the income of black / brown; when we 

consider only workers with degree, salary differential is 15%. 

The data regarding sector of employment were adapted to reach a division 

into people that work or act in agriculture, in industry and in services.  Belonging to 

sectors characterized by a high degree of informality (the sector of agriculture and 

services) or to a sector more intensive in formal jobs (industrial sector), can change 

the degree of formality in the market job. In Brazil, agriculture shows a degree of 

informality of 65%; this can be explained by the large presence in this sector of small 

family farms. The sector of services shows percentages of informality that vary 

between 30% and 60%, while industry has approximately 20% of informality 

(BARBOSA FILHO; DE MOURA, 2012). 
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Moreover, structural change in the sectorial composition explained 25% of 

the increase in the degree of informality observed throughout the 90’s in Brazil 

(ULYSSEA, 2006, 2010). 

The data about region where individual lives are adjusted to identify, on one 

side, people that live in urban areas and, on the other side, people that live in rural 

areas. This distinction can be useful because type of informality can be different 

between urban and rural individuals. 

Variables used in this work can be observed in TABLE A1.1 (in appendix), 

which resumes also the values that each variable can take. 

 

 

1.4 PERSONAL BACKGROUND CHARACTERISTICS  
 
 

 

Following De Mel et.al. (2010) and Bruhn (2013), this paper classifies both 

groups of formal and informal individuals into wage worker and business owner 

species using discriminant analysis. As described in De Mel et.al (2010), discriminant 

analysis is a tool used by other sciences like biology to separate element of nature 

into species based on measured characteristics. 

For verifying if the variables chosen are relevant to separate the groups 

through a discriminant analysis, firstly we analyse means and standard deviations of 

variables in each group derived through the variable formalinf.  

TABLE 1.1 displays averages and standard deviations for the personal 

background characteristics, by occupation group. The statistics in TABLE 1.1 show 

that women are more present in the general group of workers respect to the group of 

entrepreneur, in particular are largely employed in informal jobs that in formal jobs.  

Another evidence that results from TABLE 1.1 is the fact that informal 

workers are the group with an absolute lower age (34.28 years) follow by formal 

workers (35.91 years); two groups of entrepreneur present higher ages: formal 

entrepreneur 43.52 years and informal entrepreneur 44.07 years. This fact may be 

linked to life cycle, where individuals in the first stages of life are workers, while in the 

last stages become entrepreneurs, given the possession of greater experience and 

savings.  
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Regarding the variable migrant, it can be affirmed that this varies slightly 

among groups. On the contrary, the variable schoolingy is very different considering 

each group: informal workers and entrepreneurs have an average level of schooling 

inferior in comparison to formal workers and entrepreneurs; the biggest difference 

occurs between informal and formal entrepreneurs, where formals have nearly twice 

years of schooling than informal ones according to average figures. This difference 

could be explained through larger difficulties faced by low schooling entrepreneur in 

the effort for formalize their firms, given the complexity of laws, taxes and regulations. 

Otherwise, it could be explained by an effort of low schooling entrepreneur of being 

competitive through tax evasion, given the fact that he is not competitive through 

human capital.  

Passing to the successive variable that is skincol, it can be noted that Blacks, 

Browns and Amerindians are largely present in informal sectors of economy on 

average, being 63% and 61% respectively in the group of workers and of 

entrepreneurs; while they are 50% in the group of formal workers. 

The most interesting figure concerns formal entrepreneurs, whose group is 

composed only by 32% of Blacks, Browns and Amerindians.  

When we consider the fact of having at least one child after year 1994, 

TABLE 1.1 shows that formal and informal entrepreneur have less propensity to have 

at least one child on average that the groups of workers. Moreover, considering 

workers it can be note that informal ones have slightly more propensity than formal, 

while considering entrepreneurs it occurs the opposite.  

Passing to the next variable that is agrindser, TABLE 1.1 demonstrate that, 

on average, formal workers are more present in the sector of industry in comparison 

to informal workers, while formal entrepreneur are less active in the sector of industry 

if compared to informal entrepreneur.  

Urban, the last variable indicates that in general urban individuals are more 

present in the formal groups than in the informal ones, with the lowest figure in the 

case of informal entrepreneurs.  
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TABLE 1.1 - PERSONAL BACKGROUND CHARACTERISTICS BY OCCUPATION GROUP: 

AVERAGES AND STANDARD DEVIATIONS (IN BRACKETS) 

  

Variable Formal worker Informal worker Formal 
entrepreneur 

Informal 
entrepreneur 

sex 0.44 
(0.49) 

0.50*** 
(0.50) 

0.33 
(0.47) 

0.34*** 
(0.48) 

 
age 

 
35.91 
(11.58) 

 
34.28*** 
(13.45) 

 
43.52 
(12.19) 

 
44.07*** 
(14.85) 

 
migrant 

 
0.10 
(0.30) 

 
0.11*** 
(0.31) 

 
0.16 
(0.37) 

 
0.13*** 
(0.33) 

 
schoolingy 

 
9.88 
(3.92) 

 
7.40*** 
(4.36) 

 
10.41 
(3.99) 

 
5.88*** 
(4.39) 

 
skincol 

 
0.50 
(0.50) 

 
0.63***  
(0.48) 

 
0.32 
(0.47) 

 
0.61*** 
(0.49) 

 
child 

 
0.20 
(0.48) 

 
0.23*** 
(0.47) 

 
0.16 
(0.42) 

 
0.14*** 
(0.37) 

 
agrindser 

 
0.76 
(0.42) 

 
0.83*** 
(0.37) 

 
0.86 
(0.35) 

 
0.76*** 
(0.43) 

 
urban 

 
0.95 
(0.23) 

 
0.85*** 
(0.36) 

 
0.96 
(0.20) 

 
0.68*** 
(0.47) 

SOURCE: OWN ELABORATION - PNAD DATA (2012). 

The stars on the averages for informal workers and informal entrepreneurs denote the statistical 

significance level of the difference in averages compared to respectively formal workers and formal 

entrepreneur. Significance levels: *10 percent, **5 percent, ***1 percent 

 
 
 

1.5 MULTINOMIAL LOGISTIC REGRESSION 

 
 

For observing sign of each independent variable in classifying independent 

variable, it has been used a multinomial logistic regression through the software 

STATA.  Multinomial logistic regression is a maximum likelihood model with discrete 

dependent variables, with dependent variable that takes more than two outcomes 

and the outcomes have no natural ordering. 

In the multinomial logit model, a set of coefficients, 𝛽(1), 𝛽(2), 𝛽(3) and 𝛽(4) 

are estimated, corresponding to each outcome: 
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𝑃𝑟(𝑦 = 1) =
𝑒𝑋𝛽(1)

𝑒𝑋𝛽(1) + 𝑒𝑋𝛽(2) + 𝑒𝑋𝛽(3) + 𝑒𝑋𝛽(4)
 

𝑃𝑟(𝑦 = 2) =
𝑒𝑋𝛽(2)

𝑒𝑋𝛽(1) + 𝑒𝑋𝛽(2) + 𝑒𝑋𝛽(3) + 𝑒𝑋𝛽(4)
 

𝑃𝑟(𝑦 = 3) =
𝑒𝑋𝛽(3)

𝑒𝑋𝛽(1) + 𝑒𝑋𝛽(2) + 𝑒𝑋𝛽(3) + 𝑒𝑋𝛽(4)
 

𝑃𝑟(𝑦 = 4) =
𝑒𝑋𝛽(4)

𝑒𝑋𝛽(1) + 𝑒𝑋𝛽(2) + 𝑒𝑋𝛽(3) + 𝑒𝑋𝛽(4)
 

 

However, in this econometric technique, it exists more than one solution to 

𝛽(1), 𝛽(2), 𝛽(3), 𝛽(4) that leads to the same probabilities for 𝑦 = 1, 𝑦 = 2, 𝑦 = 3 and 

𝑦 = 4 and thus the model has not an identified solution. The way to identify the model 

is to set one of the 𝛽𝑠 equal to zero. In this paper, 𝛽(1) is set equal to zero and so 

the remaining coefficients 𝛽(2), 𝛽(3), 𝛽(4) measure the change relative to the 𝑦 = 1 

group.  

To obtain the multinomial logistic regression, some aspects relative to the 

data are considered. The first aspect considered is the fact that National Household 

Survey (PNAD) is developed from a complex sampling plan. Through STATA 

software the structure of sampling plan is firstly specified and after taken into account 

in the multinomial logistic regression.  

The second aspect is the presence of a selected sample in this research.  

Selected sample is a sample that, intentionally or unintentionally, is based in 

part on values taken by a dependent variable and so parameter estimates may be 

inconsistent if corrective measures are not taken (CAMERON, TRIVEDI, 2005).  

In this paper, dependent variable (formalinf) intentionally can take values that 

are relative to employed people, while unemployed people are not taken into account 

and excluded from dependent variable. Corrective measures are taken through Mills 

inverse ratio. The variable of inverse Mills ratio is manually calculated through a 

probit regression, where the dependent variable indicates if individual works or not. 

Independent variables are child, skincol, a variable that evidences the number of 

months worked in the last job by the employee, a variable that indicates whether 

individual is literate and a further variable that evidences whether individual receives 

income from other sources than work.  The variable of inverse Mills ratio is calculated 
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as the ratio of the probability density function to the cumulative distribution function 

and consequently included in multinomial logistic regression. 

The third aspect is the presence of spatial correlation when we utilize the 

variable agrindser. This problem is solved using a variable, which specifies the area 

where each individual lives, as an error cluster variable.  

The results of multinomial logistic regression are showed in TABLE 1.2. 

 

TABLE 1.2 - MULTINOMIAL LOGISTIC REGRESSION (COEFFICIENTS) 

 

  Formal workers Informal workers 
Formal 
entrepreneurs 

Informal 
entrepreneurs 

sex 

Reference 

 0.326 *** -0.286 **  0.435 *** 

age -0.030 ***  0.032 ***  0.011 *** 

migrant  0.192 ***   0.285 ***  0.293 *** 

schoolingy -0.134 *** -0.006 -0.248 *** 

skincol  0.135 *** -0.676 *** -0.178 *** 

child -0.067  0.013 -0.450 *** 

agrindser  0.475 ***  0.560 *** -0.316 *** 

urban -0.253 ***  0.633 *** -0.354 *** 

SOURCE: OWN ELABORATION  
Significance levels: *10 percent, **5 percent, ***1 percent 

 

 

Multinomial logistic regression shows that nearly all variable are statistically 

significant at 1% of significance; sex in the group of formal entrepreneurs is 

significant at 5%.  Variable child in group 2 and 3, and schoolingy in group 3 are 

statistically insignificant. In these cases, the variables in question do not determine 

the choice of individuals to belong to a group. 

Considering coefficient and in particular 𝛽(2), it can be affirmed that 

variables age, schoolingy and urban may have a negative effect on belonging to the 

group of informal workers. That is, increasing the age of individual, raising the years 

of schooling and living in urban area may lead to a reduced probability to belong to 

informal workers group. In particular, living in urban area has a larger negative 

correlation than other two variables. Through the exponentiation of the coefficient, we 

find that an individual that lives in urban area has a probability reduced by 22.35% of 

belonging to the group of informal workers in comparison to the group of formal 

workers.  All the other independent variables are positively associated to the 

probability to belong to informal workers group, excluding child, which is statistically 
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insignificant. Specifically, being employed in the sector of agriculture or services 

(agrindser) and being a woman (sex) have large coefficients: respectively the 

probabilities of belonging to this group increase by 60.80% and by 38.54% respect 

the group of formal workers. In this group, all the variables have the sign of 

coefficients as predicted by theory. 

Passing to the group of formal entrepreneurs, being black, brown or 

Amerindian (skincol) and being a woman (sex) have a negative relation on belonging 

to this group. In particular, skincol has a large negative coefficient: black, brown and 

Amerindian people have a probability of being formal entrepreneurs reduced by 

49.13%, respect belonging to the group of formal workers.  On the contrary, variables 

age, migrant, agrindser and urban have a positive coefficient: an individual has more 

possibility to enter in this group than in the first group if he is older, migrant, acts in 

the sectors of agriculture or services, and lives in urban area. In this case, significant 

results are in accordance with our expectations, except the sign of agrindser that is 

expected being negative. We can suppose that the effect of the variable agrindser on 

entrepreneurs is inverse respect on workers. Industrial sector could be more 

formalized in the recruitment of employees in comparison with agricultural and 

services sectors, but it could be less formalized considering the number of 

entrepreneurs that are registered in the National Register of Legal Entities.  

Moreover, we have to evidence the fact that level of education is not 

statistically significant; that is, the choice of being a formal entrepreneur may be not 

determined by level of education.  

The last group to be considered is that of informal entrepreneurs. In this 

case, schoolingy, skincol, child, agrindser and urban have a negative coefficient. 

Individuals that have studied more years, are black, brown or Amerindian, have at 

least one child born after year 1994, act in the sectors of agriculture or services and 

live in urban areas, have less possibilities to enter in the group of informal 

entrepreneurs. For example, through the exponentiation of the coefficient, we can 

see that individuals with more years of schooling have a probability to be informal 

entrepreneurs reduced by 21.96% respect belonging to the group of formal workers.  

On the contrary, feminine sex, individuals with an older age and migrant are 

characteristics positively related with informal entrepreneur.  
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An interesting point of these results is that being black, brown and 

Amerindian (skincol) is negatively correlated with both groups of entrepreneurs, while 

age is positively correlated with both groups, although with a low value of the 

coefficient.   

 

 

1.6 CANONICAL DISCRIMINANT ANALYSIS  

 

 

 

For investigating the four groups according to the type of work or enterprise, 

it has been used canonical discriminant analysis through STATA software.  

Canonical discriminant analysis is developed in this paper to obtain the 

relative importance of each variable in the explanation of informality. 

Canonical discriminant analysis derives a linear combination of the variables 

that has the highest possible multiple correlation with the groups. This maximum 

multiple correlation is called the first canonical correlation. The coefficients of the 

linear combination are the canonical coefficients. The variable defined by the linear 

combination is the first canonical variable. The second canonical correlation is 

obtained by finding the linear combination uncorrelated with the first canonical 

variable that has the highest possible multiple correlation with the groups. The 

process of extracting canonical variables can be repeated until the number of 

canonical variables equals the number of original variables or the number of groups 

minus one, whichever is smaller. Thus, in this work, the variables will be three, due to 

the fact that the groups are four. 

Discriminant analysis involves the determination of a linear equation that will 

forecast which group individual belongs. The form of the equation or function is: 

 

𝐷 = 𝑣1𝑋1 + 𝑣2𝑋2 + 𝑣3𝑋3 + ⋯ = 𝑣𝑖𝑋𝑖 + 𝑎 

 

where  

 

𝐷 = discriminate function 

𝑣 = the discriminant coefficient or weight for that variable 

𝑋 = respondent’s score for that variable 
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𝑎 = a constant 

𝑖 = the number of predictor variables (BURNS, BURNS, 2008). 

 

The objective of this function is maximizing the distance between groups, that 

is, resulting in an equation that has strong discriminatory power between groups. 

Before utilizing canonical discriminant analysis we have to test the 

assumption of this type of analysis: sample size, normal distribution, homogeneity of 

variances / covariances, outliers and non-multicollinearity (Poulsen, French, n.a.).  

The first assumption is sample size, that is, the sample size of the smallest 

group needs to exceed the number of predictor variables. In this paper, this 

assumption is largely accepted since the sample size of the smallest group is very 

large.  

The assumption normal distribution refers to the fact that the data (for the 

variables) represent a sample from a multivariate normal distribution. To test this 

hypothesis we recur to Doornik-Hansen multivariate normality test, which does not 

reject the hypothesis of normality at 1% of significance. 

Third hypothesis is related to homogeneity of variances/covariances. To test 

this assumption we recur to the test of equality of covariance matrices across the four 

groups. Box’s M tests the null hypothesis that the covariance matrices do not differ 

between groups. Thus, when the test is not significant, there is lack of significant 

differences between groups. This is the case of this study, where Box’s M test is not 

significant. 

The assumption of outliers refers to the fact that discriminant analysis is 

highly sensitive to the inclusion of outliers. We check the presence of outliers through 

a test for univariate and multivariate outliers for each group, and we eliminate them. 

The last assumption is relative to the fact that if one of the independent 

variables is very highly correlated with another, then the matrix will not have a unique 

discriminant solution. We check this hypothesis through a test of multicollinearity 

where VIFs (variance inflator factors) are found for each independent variable. All 

VIFs have values below 10 and thus we can conclude that multicollinearity is not 

present in the model.  
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1.6.1 Canonical discriminant analysis with four groups 

 

 

The results of canonical discriminant analysis can now be observed and 

analysed. 

 

TABLE 1.3 - CANONICAL LINEAR DISCRIMINANT ANALYSIS 

  
Fcn 

Canon. 
Corr. 

Eigen- 
value 

Variance Like-
lihood 
Ratio 

  
F 

  
df1 df2 Prob>F Prop. Cumul. 

1 0.3360 0.12724 0.5518 0.5518 0.8034 1330.1 24 608.49 0.0000  

2 0.2932 0.09404 0.4078 0.9596 0.9056 1019.3 14 415.55 0.0000  

3 0.0961 0.00933 0.0404 1 0.9908 218.23 6 207.78 0.0000  

SOURCE: OWN ELABORATION  

 

As seen in the canonical-correlation table (TABLE 1.3), the first 

linear discriminant function accounts for almost 55% of the variance. This paper will 

consider only the first function in the continuation of the analysis.  

F test is used to test the null hypothesis that the covariance 

matrices do not differ between groups formed by the dependent variables, because 

the basic assumption is that the variance-co-variance matrices are equivalent. If the 

test is not significant, as in the case of three variables of this work, the null 

hypothesis that the groups do not differ can be retained. 

Canonical correlation explains total correlation between the 

predictors and the discriminant function. More interesting is studying the partial 

correlation of each variable with the function through standardized canonical 

discriminant function coefficients. 

 

TABLE 1.4 - STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFICIENTS 

  Coefficient 
Function1 
variables ranking 

schoolingy  0.821 1 

age  0.550 2 

sex -0.333 3 

skincol -0.227 4 

urban  0.199 5 

child  0.102 6 

agrindser -0.077 7 

migrant -0.030 8 

SOURCE: OWN ELABORATION  
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Standardized canonical discriminant function coefficients, showed in TABLE 

1.4, indicate discriminating ability of each variable for these four groups. 

For example, the discriminate function will be: 

 

𝐷1 = (−0.333 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟) + (0.550 ∗ 𝑎𝑔𝑒) + (−0.030 ∗ 𝑚𝑖𝑔𝑟𝑎𝑛𝑡)

+ (0.821 ∗ 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔𝑦) + (−0.227 ∗ 𝑠𝑘𝑖𝑛𝑐𝑜𝑙) + (0.102 ∗ 𝑐ℎ𝑖𝑙𝑑)

+ (−0.077 ∗ 𝑎𝑔𝑟𝑖𝑛𝑑𝑠𝑒𝑟) + (0.199 ∗ 𝑢𝑟𝑏𝑎𝑛) 

 

TABLE 1.4 also shows the ranking of variables according to their discriminant 

ability. Schoolingy, age and sex are the most important variables in discriminating 

individuals among the four groups. We observe that skincol and urban are the 

successive variables in order of importance, after schoolingy, age and sex. 

 
 
TABLE 1.5 - GROUP MEANS ON CANONICAL VARIABLES 

 
Formalinf Means 

1  0.191 

2 -0.521 

3  0.834 

4 -0.126 

SOURCE: OWN ELABORATION  

 

 

TABLE 1.5 shows means of each group according to canonical variables.  

The group means on the canonical variables are shown, giving some 

indication of how the groups are separated. In this case, it can be observed that, in 

the first function, formal workers mean (1) is very distant from informal workers mean 

(2); the same thing occurs between formal entrepreneurs (3) and informal 

entrepreneurs (4). 

The successive data (TABLE A1.2 in Appendix) useful to analyse 

discriminant analysis in question is confusion matrix or resubstitution classification 

table. The resubstitution classification table indicates how many observations from 

each group are classified correctly or misclassified into the other groups. The upper 
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value indicates the number of individuals, while the value below specifies number 

percent.  

Considering TABLE A1.2, the best classification occurs in the group 3 (formal 

entrepreneurs) and also group 2 (informal workers) obtains relatively good 

classification (50.72 %). On the other side, classification of group 1 (formal workers) 

is poor: in group 1 many individuals are misclassified in groups 2 and 3. 

In conclusion, through canonical discriminant analysis, the four groups can 

be separated using independent variables chosen for this purpose.  

The most important variables to divide the four groups are schoolingy, age 

and sex. 

 

 

1.6.2 Canonical discriminant analysis at different levels 

 

 

In this section, canonical discriminant analysis is applied separately at the 

level of worker/entrepreneur and at the level formal/informal. In this way, we can 

observe which characteristics distinguish individuals between being a worker and 

being an entrepreneur, and which characteristics distinguish between formality and 

informality.  

We start analysing the characteristics that affect the discrimination between 

workers and entrepreneurs, regardless of whether operating in formal or informal 

sector.  

In TABLE 1.6 we observe data about the only discriminant function 

generated by canonical discriminant analysis. This function accounts for 100% of the 

variance. Also in this case, the hypothesis that covariance matrices do not differ 

between groups can be retained, according to the F test. 

 

TABLE 1.6 - CANONICAL LINEAR DISCRIMINANT ANALYSIS (WORKER/ENTREPRENEUR) 

  
Fcn 

Canon. 
Corr. 

Eigen- 
value 

Variance Like-
lihood 
Ratio 

  
F 

  
df1 df2 Prob>F Prop. Cumul. 

  
1 

  
0.2830 

  
0.08703 

  
1.0000 

  
1.0000 

  
0.9199 

  
1527.1 

  
8 

  
608.49 

  
0.0000  

SOURCE: OWN ELABORATION  
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However, more interesting for this research are the data from TABLE 1.7. 

The coefficients of each independent variable are ranked to underline the most 

important. Age and sex have a large influence in discriminating between workers and 

entrepreneurs. In particular, the result about age is a confirmation of the outcome 

obtained through multinomial logistic regression, which indicates that age 

discriminates mainly between workers and entrepreneurs.  

In order of importance, characteristics that follow age and sex are level of 

schooling, the sector of economy, having at least a dependent child and being 

migrant. The characteristics urban and colour of skin are in the last positions with 

small discriminating power. 

 

TABLE 1.7 - STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFICIENTS 

(WORKER/ENTREPRENEUR) 

 

SOURCE: OWN ELABORATION  
 

TABLE 1.8 shows that the two groups are separated in a good way through 

characteristics used in this paper. In fact, group means are distant from each other.  

  
 
TABLE 1.8 - GROUP MEANS ON CANONICAL VARIABLES (WORKER/ENTREPRENEUR) 

 
Workentrepr Means 

0  0.167 

1 -0.522 

SOURCE: OWN ELABORATION  

 

  Coefficient 
Function variables 
ranking 

age -0.814 1 

sex  0.459 2 

schoolingy  0.188 3 

agrindser  0.161 4 

child -0.128 5 

migrant -0.110 6 

urban  0.075 7 

skincol  0.075 8 
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The second part of this section examines the characteristics of individuals 

that most affect the discrimination between the group of formal workers or 

entrepreneurs and the group of informal workers or entrepreneurs.  

In TABLE 1.9, we observe data about the only discriminant function 

generated by canonical discriminant analysis. This function accounts for 100% of the 

variance. Also in this case, the hypothesis that covariance matrices do not differ 

between groups can be retained, according to the F test. 

 

TABLE 1.9 - CANONICAL LINEAR DISCRIMINANT ANALYSIS (FORMAL/INFORMAL) 

  
Fcn 

Canon. 
Corr. 

Eigen- 
value 

Variance Like-
lihood 
Ratio 

  
F 

  
df1 df2 Prob>F Prop. Cumul. 

  
1 

  
0.3149 

  
0.11006 

  
1.0000 

  
1.0000 

  
0.9009 

  
1931.3 

  
8 

  
608.49 

  
0.0000  

SOURCE: OWN ELABORATION  

 

As in other cases, the most important data are about discriminant function 

coefficients (TABLE 1.10).  

 

TABLE 1.10 - STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFICIENTS 

(FORMAL/INFORMAL) 

 

SOURCE: OWN ELABORATION  

 

In the discrimination between formality and informality, the most important 

characteristic is level of education, which appears having a large discriminant power, 

since its coefficient (0.895) is high compared with the second variables coefficient 

(0.227). The following characteristics in order of importance are living in urban area, 

age and colour of skin, but with lower importance respect schooling. Finally, sex, 

  Coefficient 
Function variables 
ranking 

schoolingy  0.895 1 

urban  0.227 2 

age  0.173 3 

skincol -0.170 4 

sex -0.108 5 

migrant -0.091 6 

agrindser -0.038 7 

child  0.037 8 
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migrant, sector of economy and having at least a dependent child are variables with 

low significance. 

 

TABLE 1.11 - GROUP MEANS ON CANONICAL VARIABLES (FORMAL/INFORMAL) 

 
Forinf Means 

0 -0.388 

1  0.284 

SOURCE: OWN ELABORATION 

 

Regarding group means (TABLE 1.11 above), it can be affirmed that, also in 

this case, the groups can be distinguished through individual characteristics of this 

research.  

 

1.7 CONCLUSION 

 

 

The study investigated the possible factors that determine the choice by an 

individual between formal and informal sector in Brazil, considering the 

characteristics of individuals. 

According to discriminant analysis, four groups can be distinctly separated 

through the characteristics of individuals chosen in this article.   

The most important characteristics are, in order, years of schooling, age, sex 

and skin colour. Among these characteristics, we can underline firstly the importance 

of years of schooling. The number of years of schooling appears to have a 

discriminant rule between formality and informality, more than between worker and 

entrepreneur. This hypothesis is also supported by multinomial logistic regression. 

The role of education is also evidenced in the literature about recent decreasing of 

Brazilian informality (MELLO, SANTOS, 2009). Investing in human capital leads to 

low incentive for individuals to be informal in job market or in entrepreneurialism. 

Individuals with a higher level of education can realize the advantages of being 

formal: for instance, participation in partnerships, class associations and unions, 

access to credit, not being under the risk of being confiscated and access to social 
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welfare. Moreover, individual with more schooling can easily research and know how 

to formalize own firm or how to find a formal job in the market. 

The variable age confirms to be a discriminant variable and appears to be a 

variable that describe more the life cycle of individuals, distinguishing between 

workers and entrepreneurs, than discriminating between formal and informal sectors. 

That is, individuals at the beginning of their working life are more likely workers, 

while, at the end, are more probably entrepreneurs, due to accumulation of 

experience and savings.  This hypothesis is also supported by multinomial logistic 

regression. 

Sex seems to have a role in discriminating between formal and informal 

sectors for both workers and entrepreneurs, according to multinomial logistic 

regression; while it appears to be a discriminant characteristic between workers and 

entrepreneurs according to discriminant analysis. The role of the variable skin colour 

is less clear: we can suppose that it differentiates individuals both at level of 

worker/entrepreneur and at level of formal/informal sector. The variable urban 

appears to be a discriminant characteristic between formality and informality, 

according to discriminant analysis and multinomial logistic regression. The role of 

other variables is less clear, in fact, they have low canonical discriminant function 

coefficients. 

According to multinomial logistic regression, the characteristics used in this 

research are useful for separating the groups. In this case the variable skin colour 

has a clear role: being black, brown and Amerindian (skincol) is negatively correlated 

with both groups of entrepreneurs. The variable age is positively correlated with both 

groups of entrepreneurs, confirming the conclusion of discriminant analysis.  Being 

woman is positively correlated with informal worker and informal entrepreneur, so it 

seems to have a role in discriminating between formal and informal sectors. The 

variable agrindser is positively correlated with formality in the case of entrepreneurs, 

but negatively in the case of workers. 

The number of years of schooling appears to have a discriminant rule 

between formality and informality, confirming its importance in both analyses.  

Finally, we have to remark, once more, the fact that this paper takes into 

account only individual characteristics to explain informality, considering given 

institutional characteristics, as level of taxation and public oversight of informality. 
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2. THE TRANSITION OF WORKER TO FORMALITY: EVIDENCES FROM 

DURATION ANALYSIS 

 

 

2.1 INTRODUCTION 

 

 

The decrease of informal market in the last decade can be considered one of 

the main changes in Brazilian economy. After decades in which informal labour grew 

consistently, reaching a very high level, the last decade witnessed the reverse 

process. The figures (National Household Survey - PNAD) evidence the change very 

clearly: the proportion of employed persons in the informal sector decreased from 

55.1% in 2001 to 48.7% in 2009, with a fall of 6.4 percentage points. 

Researches on this change are necessary for providing to decision makers of 

public policies evidences of the ways to reduce further informality. In fact, high levels 

of informality make difficult to access goods and services restricted to formal workers, 

promote unequal competition in the product market, and generate adverse 

macroeconomic impacts on pension and tax collection.  

This paper aims to evidence the characteristics of individuals that affect more 

the transition from informal to formal sector. The initial hypotheses are that the 

characteristics linked to the level of education of each individual are the most 

important in explaining this transition. To achieve this purpose we utilize parametric 

and non-parametric survival analysis: through the hazard function is possible to 

investigate what factors affect the risk of occurrence of the event, i.e., individuals 

leave the state of informality to reach formality. For this, we use the data from the 

Monthly Employment Survey (PME) from January 2004 to December 2013. In this 

paper, formality and informality are considered only at the level of workers, not 

contemplating entrepreneurs, that is, formal workers are employees with formal 

contract (“carteira de trabalho assinada”) and informal workers are employees 

without formal contract (“sem carteira de trabalho assinada”). 

The essay is divided into seven part, including this introduction: in the second 

section, data of recent decrease of Brazilian informality are presented; in the third 
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section, other researches about the topic are evidenced through a literature review; 

in the fourth section, theoretical model of the paper is showed; in the fifth section, 

parametric, Cox and non-parametric models of duration are explained from 

theoretical point of view, along with the database; in the sixth section, the results of 

duration analysis are showed and commented; finally, the last section concludes.  

 

 

2.2 EVIDENCES OF RECENT DECREASE IN BRAZILIAN INFORMALITY   

 

 

Brazilian Federal Constitution of 1988 allowed considerable progress in 

formalization of society in the 80´s; examples of this are the incorporation of the rural 

social security system and the creation of a universal Social Security. However, this 

process of formalization of society was interrupted in the successive decade. In fact, 

in the 1990s, the confluence of technological, productive and financial changes 

worldwide, in addition to deregulation and weakening of institutions that structured 

working relationships pressured the labour market towards a relative reduction of 

formalization. Beyond this, we can add the deep economic crisis due to hyperinflation 

that struck Brazil in that decade. It was only in the 2000’s that this trend in the labour 

market was reversed in a context of economic growth, social policy redesign and 

restructure the state's ability to develop public policy in society (IPEA, 2011). 

As we can see in FIGURE 2.1, the proportion of workers employed informally 

changed from 57.39% in 2002 to 44.38% in 2012, with a fall of 13.01 percentage 

points in ten years. The drop is more relevant if we compare it with the previous 

period (1992-2001) where this ratio was constant or increased depending on the year 

in question. 
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FIGURE 2.1 - PROPORTION OF INFORMAL WORKERS (%) 
SOURCE: OWN ELABORATION – PNAD DATA (1992-2012) 

 

Considering a demographic analysis of this change, we can analyse the data 

relative to sex.  Data from FIGURE 2.2 show that, in relative terms, the increase of 

formalization was higher among women in the last years. Informal jobs among men 

passed from 56.45% in 2002 to 43.85% in 2012 (decrease of 12.60 percentage 

points), against a change from 58.73% to 45.09% among women (decrease of 13.64 

percentage points). We can also observe that from 1992 to 2012 the gap of 

informality between men and women is narrowing: in the period 1992-1995 the gap 

was around 6-7 percentage points, while in the period 1996-2009 it was stable at 2-3 

percentage points and, finally, in 2011-2012 dropped to 1 percentage point.  
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FIGURE 2.2 - PROPORTION OF INFORMAL WORKERS BY SEX (%) 
SOURCE: OWN ELABORATION – PNAD DATA (1992-2012) 

 

Regarding ethnicity (FIGURE 2.3), the greatest advances in formalization 

occurred among those whose proportion of informal workers came from a higher 

level, namely blacks, browns and Amerindians. For these ethnicities, the percentage 

of informal workers decreased between 2002 and 2012 from 64.68 to 50.27, 

totalizing a difference of 14.41 percentage points. The fall in informality is less 

pronounced when we consider white and yellow workers in the same period: they 

passed from 50.28% in 2002 to 36.96% in 2012, reducing informality by 13.32 

percentage points. We have to point out that in this case the fall of informality among 

the categories is less pronounced than in the case of sex.  
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FIGURE 2.3 - PROPORTION OF INFORMAL WORKERS BY ETHNICITY (%) 
SOURCE: OWN ELABORATION – PNAD DATA (1992-2012) 
 

 

Passing to analyse informality at urban\rural level, we can affirm that, in 

FIGURE 2.4, the lines relative to each category are almost parallel, that is, during the 

period considered, one category did not improve more than the other did. Observing 

the period 1992-2012, the decrease is more significant among workers living in rural 

areas (10.26 percentage points) than in urban areas (7.78 percentage points). The 

contrary happens when we consider a more recent period, 2002-2012: informality 

among urban workers fell by 12.78 percentage points, while among rural workers by 

9.88 percentage points.    
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FIGURE 2.4 - PROPORTION OF INFORMAL WORKERS BY URBAN \ RURAL (%) 
SOURCE: OWN ELABORATION – PNAD DATA (1992-2012) 

 

Regarding the years of study, the data in TABLE 2.1 show that formalization 

was increasing with schooling among workers.  

 

TABLE 2.1 - PROPORTION OF INFORMAL WORKERS BY LEVEL STUDY COMPLETED (%) 

  Illiterate Element Primary Second. Higher 

1992 84.17 58.62 40.69 24.50 12.88 

1993 85.59 59.25 42.77 25.47 13.81 

1995 84.88 60.65 44.18 27.52 14.75 

1996 83.84 60.11 44.20 29.29 16.84 

1997 84.48 61.59 45.29 29.48 18.27 

1998 85.05 62.55 47.09 31.55 19.43 

1999 86.52 64.35 49.77 32.58 19.12 

2001 85.28 65.24 51.04 34.43 21.39 

2002 85.46 66.81 53.99 36.14 22.15 

2003 85.52 66.58 55.06 35.20 21.45 

2004 85.94 67.73 55.32 35.22 21.18 

2005 85.65 67.60 55.09 35.45 21.62 

2006 85.49 67.00 55.29 35.37 21.64 

2007 84.96 65.99 55.05 34.89 21.36 

2008 84.51 64.93 54.88 34.55 22.49 

2009 84.19 64.82 54.12 34.17 21.09 

2011 83.05 61.18 48.90 30.65 19.16 

2012 82.34 59.75 48.33 30.16 19.62 
 

         

 
SOURCE: OWN ELABORATION - PNAD DATA (1992-2012) 
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In each year of the table, informality is decreasing according to the level of 

education reached by the worker. The difference between the first category, illiterate, 

and the last one, higher education, is very significant: the average difference in all 

years is around 65 percentage points. The probable effect of education on recent 

reduction of informality can be observed only in the period 2006 – 2012. In fact, in 

that period, we can see a reduction of informality by around 7 percentage points 

among workers with elementary and primary education, by around 5 percentage 

points among workers with secondary education and by 2 percentage points among 

workers with higher education.  

 

 

2.3 LITERATURE REVIEW 

 
 

ILO (2014) affirms that the first step towards designing effective policies to 

enable transitions to formality is to identify the heterogeneity of the informal 

economy, the different categories of workers involved and the drivers that are leading 

to the growth of the informal economy. Workers in the informal economy differ widely 

in terms of income, basic characteristics (sex, age), status in employment 

(employees, employers, own-account workers), sector (trade, agriculture, industry), 

type and size of enterprise, location (urban or rural).  

ILO (2014) tries to explain also the large presence of women in the informal 

sector. Part of the explanation lies in unequal burden of unpaid family duties that are 

given to women. In every society, the fact that women tend to spend more hours in 

unpaid work than men limits their choices about labour market participation, working 

hours and the place of their work. The informal economy may be the only way for 

women combining paid work with family responsibilities, given the sufficient flexibility 

and autonomy of this sector. 

Gonzalez de la Rocha (1994) justifies the attractiveness of the informal 

sector for older workers arguing that they have incentives to migrate voluntarily for 

this sector, due to the fact that they are older and less educated. The lack of skills, 

the desire to leave the competitive and stressful position of employee, and even the 
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opportunity to obtain higher income than in the formal sector, since their personal 

characteristics interfere negatively on wages, are factors that influence these 

individuals to be inserted as informal, mostly as entrepreneurs.  

Carneiro and Henley (2001) address the issue of education in the informal 

labour market, and explain that the return to education is lower among informal 

workers. About this theme, Curi and Menezes-Filho (2004) have a contrary opinion 

respect what the literature affirms regard to the qualifications of workers in informal 

sectors. Analysing the evolution of the Brazilian urban labour market during the 

1990s, they observe that there was an increase in informality in all levels of 

education, particularly among the highest. 

Carneiro and Henley (2001) also calculate the probability of working in the 

formality: it is inferior for women, white, unionized and urban workers.   

For Mexico, Maloney (1999), through transition matrices and a multinomial 

logit model shows that the transition of workers from the formal to the informal sector 

is as likely as the transition in reverse. 

For Brazil, Barros et al. (1990) do a similar job for the Metropolitan Region of 

São Paulo, and show that 9% of workers has transited between formality and 

informality in one year, and that about 50% of workers employed without a formal 

contract will be in the formal sector in the next year. 

Neri (2002), in turn, with a transition matrix with data from the Monthly 

Employment Survey (PME) for the years between 1982 and 1997, shows that the 

probability of exit from one job in the informal sector and going to one in the formal 

sector is almost the same that for the formal sector. 

Carneiro and Henley (2001) study the level of salaries and education in the 

formal and the informal sector. They conclude that the average wages between 

workers of the two markets are similar, though informal workers have less access to 

secondary and superior education. 

Moreover, considering the sectors of the economy, they affirm that 

construction and services are those that encourage informality, while administrative, 

industry, transport and communications are those in which informal work is less 

present.  
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2.4 THEORETICAL MODEL 

 

 

At time 𝑡0, individuals are born with a heterogeneous endowment of human 

capital and physical capital (legacy). According to his endowment of skills, each 

individual chooses whether to enter in labour market as dependent worker or 

entrepreneur, or to use his legacy to improve his skills through education. In the 

former case, the size of physical capital and aversion to risk determine if he chooses 

to become a worker or an entrepreneur, while the magnitude of human capital 

determines if he chooses to act in formal or informal market. Physical capital, a 

fundamental requirement to start an enterprise, in this model is predetermined by the 

legacy at t0 and can vary in successive times according to savings of each individual. 

Aversion to risk changes with the age of each individual, increasing with higher ages.  

In the latter case, individuals, improving their human capital through 

schooling, increase the probability to enter in formal market. We have to evidence the 

fact that the entire legacy or a large part of it could be consumed in the effort of 

increasing the level of human capital. Thus, a reduced physical capital could favour 

the choice to be a worker in the first years of working life. With the passing of time, 

individuals recover the level of human capital, thus subjects with higher ages are 

more inclined to be entrepreneurs.  

 

 

2.5 EMPIRICAL METHODOLOGY AND DATABASE 

 

  

2.5.1 Parametric models of duration 

 

 

Econometric models of duration are models regarding the length of time 

spent in a given state before transition to another state.   
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The duration models (also called models of survival analysis) can be utilized 

in several studies in economics, most of them refer to the time of transition from the 

state of unemployment to employment.  

In the general context, the duration models are commonly used in two types 

of analysis: (i) estimating the probability of the event to continue as it has lasted until 

a determined time or (ii) estimating the probability that the event ends in the next 

period, given that lasted until the current period (Lancaster, 1979). For analysing the 

transition from informality to formality and the factors that affect this change, this 

paper utilizes the second approach. 

The survival function, a complementary concept to the cumulative distribution 

function (cdf), is the probability that duration equals or exceeds 𝑡, which is defined by: 

 

𝑆(𝑡) = 𝑃𝑟[𝑇 > 𝑡] 

         = 1 − 𝐹(𝑡) 

 

where 𝑇 denotes duration in a state and is a nonnegative random variable.  

Another key concept is the hazard function, which is the instantaneous 

probability of leaving a state conditional on survival to time 𝑡. This is defined as: 

 

                                       𝜆(𝑡) = lim
𝛥𝑡⟶0

Pr[𝑡 ≤ 𝑇 < 𝑡 + 𝛥𝑡 |  𝑇 ≥ 𝑡]

𝛥𝑡
 

=
𝑓(𝑡)

𝑆(𝑡)
 

 

(CAMERON AND TRIVEDI, 2005). 

In regression analysis of transitions the conditional hazard rate, 𝜆(𝑡 |𝑥), is of 

fundamental interest. Through the conditional hazard rate is possible to investigate 

what factors affect the risk of occurrence of the event. Therefore, hazard function is 

conditioned by the vector of observable explanatory variables, because it is 

considered that the condition in the labour market is affected by a vector of variables 

that represent the characteristics of individuals, such as level of education, race, 

region of residence, sex, among others. 

In regression analysis of transitions, it is necessary to specify a probability 

distribution for the failure time on the hazard function. The probability distributions 
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that are used in this type of analysis are exponential, Weibull, log-normal, log-logistic, 

Gompertz and the generalized gamma. Such distributions are historically known for 

their adaptation to situations responses of time until the occurrence of the event 

concerned. The exponential distribution has a constant risk function, while the 

Weibull is characterized by being monotone, namely increasing, decreasing or 

constant. 

The Weibull model is specified as: 

 

𝜆(𝑡) = 𝛾𝛼𝑡𝛼−1 

 

The hazard rate either rises monotonically with time (𝛼 >  1), falls 

monotonically with time (𝛼 <  1), or is constant. The last case, 𝛼 =  1, is the special 

case of the Weibull model known as the Exponential model. For a given value of 𝛼, 

larger values of 𝛾 (a function of covariates only) imply a larger hazard rate at each 

survival time. The 𝛼 is the shape parameter. 

The risk of the log-normal distribution function, in turn, has no specific form, 

growing from the origin until it reaches a maximum value and decreasing thereafter.  

The Gompertz is similar to the Weibull as it has hazard function that can be 

monotonically increasing (if 𝛼 >  0) or monotonically decreasing if (𝛼 <  0), with the 

exponential as a special case (𝛼 =  0). 

The log-logistic distribution is the probability distribution of a random variable 

whose logarithm has a logistic distribution. It is used in survival analysis as a 

parametric model for events whose rate increases initially and decreases later. 

It seems that log-normal and log-logistic are distribution that do not apply to 

our study, because we suppose that the transition to formality has not a rate 

increasing initially and decreasing later. 

Finally, the generalized gamma distribution can follow an immense variety of 

shapes (CAMERON, TRIVEDI, 2005). 

Moreover, since workers may be not randomly distributed in the sample due 

to the presence of unobserved factors (motivation, ability, among others), the 

estimated parameters may be inefficient, if not consider unobserved heterogeneity 

(HECKMAN, SINGER, 1984). A survival model with unobservable heterogeneity is 
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called frailty model. At the observation level, frailty is introduced as an unobservable 

multiplicative effect, 𝜉, on the hazard function, such that 

 

𝜆(𝑡|𝜉) = 𝜉𝜆(𝑡) 

 

where 𝜆(𝑡) is a non-frailty hazard function, say, the hazard function of any of 

the six parametric models supported by a survival analysis. The frailty, ξ, is a random 

positive quantity and is assumed to have mean 1 and variance 𝜃. A way to control 

the effect of unobserved variables is the use of survival model with Gamma or 

Inverse-Gaussian correction. 

  

 

2.5.2 Cox proportional hazard model 

 

 

Fully parametric model produces inconsistent parameter estimates if any part 

of the parametric model is misspecified. One manner of resolving this problem is to 

choose parametric functional forms that are flexible. 

The distinguishing characteristic of Cox proportional hazard model is that the 

relationship between the hazard rate and explanatory variables can be estimated 

without having to make any assumptions about the shape of the baseline hazard 

function. Hence the Cox model is sometimes denoted as a semi-parametric model.  

The result is derived from innovative use of the proportional hazard 

assumption together with several other insights and assumptions, and a partial 

likelihood (PL) method of estimation rather than maximum likelihood.  

The starting point to understand Cox model is a particular functional form for 

the hazard rate, the proportional hazard model, with conditional hazard rate 𝜆(𝑡 | 𝑥) 

factored into separate functions of: 

 

𝜆(𝑡|𝑥, 𝛽) = 𝜆0(𝑡)𝜂(𝑥, 𝛽) 

 

Function 𝜆0(𝑡)  is called the baseline hazard and is a function of 𝑡 alone, 

while function 𝜂(𝑥, 𝛽) is a function of 𝑥 alone. Cox proposed a method to estimate 𝛽 
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in the proportional hazard model that does not need simultaneous estimation of the 

baseline hazard function 𝜆0(𝑡). 

In fact, the Cox model leaves the baseline hazard function 휀(𝑡) = log 𝜆0 (𝑡) 

unspecified: 

 

log 𝜆𝑖(𝑡) = 휀(𝑡) + 𝛽1 𝑥𝑖1 + 𝛽2𝑥𝑖2 + ⋯ + 𝛽𝑘𝑥𝑖𝑘 

 

where 𝑖 is a subscript for observation, the 𝑥’s are the covariates and the 

constant 휀 is the log–baseline hazard, since  𝑙𝑜𝑔𝜆𝑖(𝑡) = 휀   [𝑜𝑟  𝜆𝑖(𝑡) = 𝑒𝜀] when all of 

the 𝑥’ s are zero. 

This model is semi-parametric because while the baseline hazard can take 

any form, the covariates enter the model linearly. Considering two observations 𝑖 and 

𝑖’ that differ in their 𝑥 - values, with the corresponding linear predictors: 

 

𝜂𝑖 = 𝛽1𝑥𝑖1 + 𝛽2𝑥𝑖2 + ⋯ + 𝛽𝑘𝑥𝑖𝑘 

𝜂𝑖′ = 𝛽1𝑥𝑖′1 + 𝛽2𝑥𝑖′2 + ⋯ + 𝛽𝑘𝑥𝑖′𝑘 

 

the hazard ratio for these two observations, 

 

𝜆𝑖(𝑡)

𝜆𝑖′(𝑡)
=

𝜆0(𝑡)𝑒𝜂𝑖

𝜆0(𝑡)𝑒𝜂𝑖′
 

  =
𝑒𝜂𝑖

𝑒𝜂𝑖′
 

 

is independent from time 𝑡 (FOX, WEISBERG, 2011). 

 

 

2.5.3 Censuring 

 

 

Censoring means that the events occurred at some time when the subject 

was not under observation.  
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In the left censoring, the failure event occurs prior to the subject enter in the 

study. For example, an individual who is employed in formal sector when first 

interviewed is considered left-censored because the transition from informality to 

formality happened prior to the beginning of the follow-up period.  

In right censoring, the study is run for a specified length of time and by the 

end of that time, some individuals have not yet experimented the failure event.  

Given the presence of both types of censuring, the present paper develops 

an analysis taking into account censuring.   

 

 

2.5.4 Non-parametric methodology 

 

 

It is often useful to know the shape of the unconditional hazard or survival 

function before considering the analysis with regressors. 

Non-parametric methodology allows a quick diagnosis of the form of the 

survival function and comparisons between groups, which may assist in further 

specification of a parametric model.  

In non-parametric methods, parameters are not estimated, indeed descriptive 

analysis of the data are used, such as tables of survival. The advantage of using the 

non-parametric methods is the lack of restrictions on the model and they do not 

require the choice of a specific probability distribution. Moreover, there are some 

negative aspects of this methodology. Since as they do not provide estimates of 

coefficients, there is no way to quantify the effect of covariates on survival time or the 

transition. Furthermore, there is no way to control the effect of a covariate by another 

and the conclusions may be incomplete or even misleading. However, the method 

can be useful for screening a large number of covariates prior to estimation of the 

regression models (TOMÁS, 2007).  

According to Cameron and Trivedi (2005), considering the concept of the 

survival function, Kaplan-Meier estimator can be defined as follows: 

 

�̂�(𝑡) = ∏ (1 − �̂�𝑗) =

𝑗|𝑡𝑗≤𝑡

∏
𝑟𝑗 − 𝑑𝑗

𝑟𝑗
𝑗|𝑡𝑗≤𝑡
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where 𝜆𝑗 = 𝑑𝑗/𝑟𝑗 is hazard function, 𝑑𝑗 is the number of spells ending at time 

𝑡𝑗 and 𝑟𝑗 is the risk of failure at time 𝑡−𝑗  that is before time 𝑡𝑗. 

So, the Kaplan-Meier estimate of the survivor function can be seen as the 

product of one minus the number of exits divided by the number of persons at risk of 

exit, i.e. the product of one minus the exit rate at each of the survival times. 

 

 

2.5.5 Database 

 

 

The database used in this study comes from the micro-data from the Monthly 

Employment Survey (PME) collected by Brazilian Institute of Geography and 

Statistics (IBGE) for the period January 2004 to December 2013.  

PME is obtained from a probability sample of approximately 40,000 

households located in the Metropolitan Regions of Rio de Janeiro, São Paulo, Porto 

Alegre, Belo Horizonte, Recife and Salvador. The basic objective of the survey is 

employment, adding some demographic and educational characteristics with the 

objective of enabling better understanding of this topic (PEREZ RIBAS, DILLON 

SOARES, 2008). 

PME is a monthly household survey and follows a different methodology from 

other Brazilian household surveys. There is a scheme of rotation groups and panels 

where each sample household is interviewed for four consecutive months, is 

excluded from the sample for eight consecutive months and reinserted for another 

period of four consecutive interviews, when it is finally excluded from the sample. The 

structure of the research makes possible to follow the same individual over a period 

of four consecutive months in the first and second interview (DOS SANTOS 

QUEIROZ et al., 2012). 

Interesting aspect of PME is that fact that it makes possible the study of 

transitions, given the characteristic of being a panel data that follows each household 

during eight surveys.  However, we have to underline the aspect that PME surveys 

household and not individuals, and, for this, it can happen that some individuals 
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cannot be follow for eight times. That is, individuals change household during their 

life and so exit from the survey before the time or enter when it has already started. 

Thus, it can be affirmed that PME is an unbalanced or incomplete panel from the 

point of view of individual.  

The PME does not report a code that allows identifying with certainty the 

same person at different times. To circumvent this problem, it is common to use 

some individual characteristics reported in the survey to identify the same person in 

two or more interviews. For doing it, this paper uses a pairing algorithm that is 

provided in Perez Ribas and Dillon Soares (2008). 

Moreover, it is important to highlight that the sample used in this article 

consists of individuals over the age of 16.  

Regarding the characteristics of the workers, the following attributes for 

analysis of the transition from informality to formality were selected: sex, ethnicity, 

household head, age, schooling, metropolitan area, economic sector.  

TABLE A2.1 in appendix gives a description of the selected variables. 

TABLE 2.2, below, shows descriptive statistics of the sample of workers that 

passed from informality to formality. 
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TABLE 2.2 - DESCRIPTIVE STATISTICS  

 Transition General 

Variable Mean Std.Dev. Mean Std.Dev. 

Sex 
  

  

Man 0.571 0.495 0.470 0.499 

Woman 0.429 0.495 0.530 0.499 

Ethnicity 
  

  

White 0.514 0.500 0.499 0.499 

Non-white 0.486 0.500 0.501 0.499 

Household head 
  

  

Yes 0.436 0.496 0.325 0.468 

No 0.564 0.496 0.675 0.468 

Age group 
  

  

16-25 0.225 0.418 0.222 0.377 

26-35 0.324 0.468 0.211 0.370 

36-45 0.247 0.431 0.192 0.356 

>46 0.202 0.402 0.374 0.453 

Schooling 
  

  

<1 0.012 0.109 0.043 0.184 

1 - 3 0.032 0.175 0.064 0.252 

4 -7 0.174 0.379 0.240 0.433 

8 - 10 0.180 0.384 0.194 0.368 

>11 0.600 0.490 0.455 0.478 

Metropolitan area 
 

  

Recife 0.104 0.305 0.136 0.344 

Salvador 0.110 0.312 0.121 0.326 

Belo Horizonte 0.213 0.410 0.195 0.396 

Rio de Janeiro 0.165 0.371 0.180 0.384 

São Paulo 0.242 0.429 0.216 0.412 

Porto Alegre 0.166 0.372 0.152 0.359 

Economic sector 
 

  

Industry 0.215 0.408 0.160 0.258 

Services 0.785 0.410 0.840 0.484 

SOURCE: OWN ELABORATION – PME DATA (2004-2013) 

 

According to this data, it can be noted that workers that passed from 

informality to formality during the time considered are on average more from 

masculine sex than from feminine sex. It is also important to note that the general 

data of the population considered in the survey indicate that women are more than 

men on average. 
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Means about ethnicity and being household head indicate that these 

characteristics seem to have a slight effect on transition from informality to formality. 

White individuals that experimented transition are slightly more on average than non-

white individuals, while in the general data the two groups are equal on average. 

People that are household head transit less than others according to the data of 

transition group, but this fact may be due to a lower presence of individuals with this 

characteristic in the overall data. 

According to age groups, individuals who transited more are those with an 

age comprised between 26 and 35 years, followed by those between 36 and 45. 

However, the most interesting data is about workers with 46 or more years, which 

have the lowest mean in the case of transition, while it is the group more present in 

the database according to the overall data. 

Considering the level of schooling, it appears that having studied 11 years or 

more has a large effect on the transition from informality to formality. The two prior 

education groups (4 – 7 years and 8 – 10 years) have some effect, but not 

comparable with the last group. Moreover, the group of workers that studied 11 years 

or more has a larger mean in the case of transition than in the overall data.  

The analysis of descriptive statistics continues considering metropolitan 

areas: São Paulo e Belo Horizonte are the metropolitan areas where on average 

more individuals transited from informal to formal jobs, but are also the cities with 

more individuals in the database; on the other side, Recife appears to be the city 

where this happened less.  

Finally, the sector of services is on average the economic sector where 

transition occurred more on average during the time analysed. Also in this case, we 

have to remember that services are the sector more present in the general data.  

 

 

2.6 EMPIRICAL RESULTS 

 

 

Empirical results are presented using three categories of models: parametric, 

semi-parametric and non-parametric. The goal is to complement the three models, 

increasing in this way the power of explanation. 
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The time between January 2004 and December 2013 is expressed in (120) 

months. 

 

 

2.6.1 Non-parametric models 

 

 

FIGURE 2.5, below, presents the estimation of the survival function of 

workers by sex. The data show that men have a lower probability than women to 

continue in informal sector for all months, especially after the beginning month and 

before the ending months.  

After 79 months, men have 75% of chances to remain informal, while women 

reach this level only after 95 months.  

The biggest difference of probability between women and men is observed in 

the 117th month, where men have a probability to continue in informality of 31.20% 

while women of 45.26%, a difference of 14.06 percentage points. In the last month, 

men have a probability to remain in the informal sector of 31.30%, while women of 

18.25%, a difference of 13.05 percentage points.  
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FIGURE 2.5 - KAPLAN-MEIER SURVIVAL ESTIMATES BY SEX 
SOURCE: OWN ELABORATION  

 

The successive analysis is about survival estimates by years of schooling, 

showed in FIGURE 2.6 below.  

It is evident that passing from a group of fewer years of study to a group of 

more years leads to a reduction in the probability of a worker remaining in informal 

sector. The top curve describes the probability of individuals with less than one year 

of schooling, the curves below correspond to gradually more years of study, until the 

bottom curve that defines more than 11 years of education. In fact, workers with 

more than 11 years of schooling decrease the probability of remain in informality by 

25% after 70 months, while workers with 8 – 10 years after 82 month, workers with 4 

- 7 years after 98 months, workers with 1 - 3 years after 109 months and workers with 

less than 1 year after 115 months.  

Continuing in the same analysis, considering the reduction of chance by 50% 

we can observe that only workers with more than 3 years of schooling reach this 

level before the 120th month. 
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FIGURE 2.6 - KAPLAN-MEIER SURVIVAL ESTIMATES BY YEARS OF SCHOOLING 
SOURCE: OWN ELABORATION  

 

The next graph (FIGURE 2.7) shows the probability of survive in informal 

sector by age. The most relevant aspect is the differences in the curves between the 

group of workers with age more than 45 (‘>46’) and the other groups of age. On the 

other hand, individuals more likely to exit informality are those belonging to 26-35 

group and 36-45 group.  

For example, the group ‘>46’ reaches probability of 75% only after 102 

months, while the other groups achieve this level between the 60th and 74th month; 

moreover, this group of older workers achieves 50% of probability only at the 

penultimate month, whilst the other groups arrive at this point well before.  
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FIGURE 2.7 - KAPLAN-MEIER SURVIVAL ESTIMATES BY AGE 
SOURCE: OWN ELABORATION  

 

FIGURE 2.8, below, provides an analysis of survival probability by ethnicity. It 

can be easily perceived that there is no relevant difference between white and non-

white workers; the curves follow almost the same path. According to this figure, it 

appears that ethnicity is an individual characteristic that has a small role in explaining 

the transition from informal to formal labour.   
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FIGURE 2.8 - KAPLAN-MEIER SURVIVAL ESTIMATES BY ETHNICITY  
SOURCE: OWN ELABORATION  

 

FIGURE 2.9 makes available Kaplan-Meier survival estimates by the 

condition of being or not being head of the household. It seems that being head of 

household can be considered a characteristic that explains the transition from 

informal to formal labour. For instance, an individual that is head of household 

reaches probability of 75% after 77 months, while others individuals come to this 

level after 94 months. A similar delay happens when we observe the probability of 

50%: head of household reaches this level after 108 months, while other people after 

116 months.  
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FIGURE 2.9 - KAPLAN-MEIER SURVIVAL ESTIMATES BY CONDITION IN THE HOUSEHOLD 
SOURCE: OWN ELABORATION  

 

In the FIGURE 2.10, we can observe survival estimates by metropolitan 

cities. The metropolitan region of Recife appears to be the worse in comparison to 

the others metropolitan cities. In fact, the curve of Recife has a different path: 

considering the chance to remain informal of 75%, we can observe that a worker that 

lives in Recife reaches this level in the 97th month, while workers living in other 

metropolitan cities come to this probability between the 83rd and 91st month.  
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FIGURE 2.10 - KAPLAN-MEIER SURVIVAL ESTIMATES BY METROPOLITAN CITIES 
SOURCE: OWN ELABORATION  

 

Finally, the last graph (FIGURE 2.11) is about survival estimates by sector of 

activity. 
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FIGURE 2.11 - KAPLAN-MEIER SURVIVAL ESTIMATES BY SECTOR OF ACTIVITY 
SOURCE: OWN ELABORATION  

 

We can note that workers employed in the sector of services have the lowest 

probability to exit informality, while individuals employed in industry has the largest. 

Thus, it appears that the variables linked to the sector of activity have a role in 

increasing the chances of transition from informality to formality. The largest 

difference in the chances to remain informal can be noted in the centre of the graph, 

between the 50th and the 100th month.  

 

 

2.6.2 Cox proportional hazard model 

 

 

In this section the result obtained through the Cox model are presented and 

commented. TABLE 2.3 presents Cox model results in the format of hazard ratios. 

Each value minus one provides the percentage change of each variable in the 

probability to transit to formal jobs, in comparison with the category of reference. 

We choose as categories of reference the situations or groups that appears 

the worse according to non-parametric models: woman, schooling less than 1year, 

age more than 46, non-white, non-head of household, Recife and sector of services, 

such that we expect values of hazard ratio larger than 1.   

In the regression we control for the level of unemployment for each month in 

each metropolitan city and we take into account left and right censoring. 
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TABLE 2.3 - COX MODEL RESULTS (HAZARD RATIOS) 

Variables Hazard Ratios 

man 1.306 *** 

sch<1 Reference 

sch1_3 4.057 *** 

sch4_7 5.011 *** 

sch8_10 6.242 *** 

sch>11 8.555 *** 

age1625 2.625 *** 

age2635 3.160 *** 

age3645 2.737 *** 

agemore46 Reference 

white 0.922 *** 

hhh 1.355 *** 

recife Reference 

sp 4.803 *** 

salvador 0.323 *** 

bh 22.858 *** 

rj 13.176 *** 

poa 40.268 *** 

serv Reference 

ind 2.212 *** 

SOURCE: OWN ELABORATION  
Significance levels: *10 percent, **5 percent, ***1 percent 

 

From the results, it appears that if the individual is a man the probability of 

transition to formality is largest in comparison with a woman.  A man has 30.6% more 

probability to transit into the formal sector than a woman.   

All the hazard ratio regarding age are positive, that is, workers with an age 

between 16 and 25, between 26 and 35 and between 36 and 45 have more 

probability of transition than workers aged more than 46 (reference). The group of 

workers aged between 26 and 35 has the biggest value, with a probability of 

transition of 216.0% larger than the group of workers aged more than 46 years.   

However, a greater hazard can be noted in the coefficients regarding 

schooling, in particular, for individuals with more than 11 years of education. In this 

case, the more are the years of schooling, the larger are the hazard ratios. Giving an 

example, having 11 years of schooling or more leads to an increase in the probability 

of transition to formality by 755.5% in comparison to having less than 1 year 

(reference category).  
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Passing to the next category of variables, it can be noted that the variable 

white is of little relevance in explaining transition to formality; the hazard ration is very 

close to 1 and with negative supposed effect (- 8.8%) 

Being head of household increases the probability to enter in a formal job by 

35.5% in comparison to other workers.   

Regarding metropolitan areas the results are very high: all cities, with 

exception of Salvador, have a larger probability of transition to formality than Recife 

(reference). It appears that the transition to formality is more difficult in Recife and 

Salvador, metropolitan cities of Northeast of Brazil, and very easy in Belo Horizonte 

and Porto Alegre, which show hazard ratio of 22.858 and 40.268 respectively.   

The last variables provide the indication that workers in the sector of industry 

seem having the probability of transition to formality increased by 121.2% in 

comparison to workers in the sector of services. 

 

  

2.6.3 Parametric models 

 

 

In this section are presented and commented the results obtained through 

parametric models of duration. 

The regression is developed controlling for the level of unemployment in 

each month in each metropolitan city and taking into account left and right censoring. 

When we use parametric models, we have to choose the probability 

distribution that fits better the variable of formality, given that the results may be 

biased if the distribution is not correct. To choose the best distribution that describes 

the variable of formality, methods can be used: a graphic method and AIC scores. 

In the first method, to test the adequacy of the Weibull distribution and the 

exponential model, we build a graph with the value of 𝑙𝑛 {−𝑙𝑛 [𝑆(𝑡)]} in y-axis and the 

value of 𝑙𝑛(𝑡) in x-axis, where 𝑆(𝑡) is the survival function obtained by the Kaplan-

Meier method. According Colosimo (2001), the Weibull distribution is most suitable if 

the graph obtained is approximately linear. If, in addition to linearity, the graph 

passes through the origin and has a slope equal to one, the best fit is given by the 

exponential distribution. 
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FIGURE 2.12 - ADEQUACY TEST 
SOURCE: OWN ELABORATION  

 

The graph (FIGURE 2.12) is prevalently linear, presenting no significant 

deviation. However, the other two conditions are not met, namely: passing through 

the origin and having a slope equal to one. Thus, according to the graphic method, it 

seems that the best distribution to be used in this case is Weibull.  

Seeking to verify the accuracy of the graphical analysis, we use also the 

second method, that is, comparing AIC scores.  

Akaike’s Information Criterion (AIC) is used to distinguish between different 

parametric models. Typically, model’s whose log-likelihood is small are preferred.  

Akaike’s method penalizes each model’s log likelihood to reflect the number of 

parameters that are being estimated and then compares them: 

 

𝐴𝐼𝐶 =  −2 ln ℒ + 2(𝑘 + 𝑐) 

 

where 𝑘 is the number of model covariates and 𝑐 is the number of model 

specific distributional parameters. Essentially, the method consists in a comparison 

between the AIC scores for different parametric models and the selection of the one 

with the smallest AIC score (JENKINS, 2008). 

The following TABLE 2.4 shows AIC scores for different parametric 

distribution according to the model of this paper. 
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TABLE 2.4 - AIC SCORES  

Model AIC 

Exponential 1,987,823 

Weibull 1,563,169 

Gompertz 1,783,905 

Lognormal 1,902,837 

Loglogistic 1,820,558 

Gamma 1,766,411 

SOURCE: OWN ELABORATION  

 

 

According to the TABLE 2.4, it can be affirmed that the Weibull distribution is 

the one with the best fit. This result confirms the findings obtained by graphical 

analysis. Thus, the model with Weibull distribution for the survival time into informality 

is the one considered in the analysis. 

Another issue that has to be addressed is about the presence of unobserved 

heterogeneity. One can estimate frailty models and test whether unobserved 

heterogeneity is relevant using likelihood ratio tests based on survival model with 

Gamma or Inverse-Gaussian correction and model without frailty correction. Both 

models yield a test statistic on the frailty variance that lead us to accept the null 

hypothesis that 𝜉=0 in equation 𝜆(𝑡|𝜉) = 𝜉𝜆(𝑡) of chapter 2.5.1. This suggests that 

unobserved heterogeneity is not affecting our model. 

TABLE 2.5 presents parametric results in the format of hazard ratios. Each 

value minus one provides the percentage change of each variable in the probability 

to transit to formal jobs, in comparison with the category of reference. Let be  𝜆𝑖1 

hazard when 𝑥𝑖1 = 1 and 𝜆𝑖0 when 𝑥𝑖1 = 0. Percentage variation in hazard ratio is 

(𝜆𝑖1 − 𝜆𝑖0)/𝜆𝑖0 = exp (𝛽1) − 1 
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TABLE 2.5 - PARAMETRIC RESULTS (HAZARD RATIOS) 

Variables Hazard Ratios 

man 1.297 *** 

sch<1 Reference 

sch1_3 4.048 *** 

sch4_7 5.050 *** 

sch8_10 6.362 *** 

sch>11 8.760 *** 

age1625 2.515 *** 

age2635 3.018 *** 

age3645 2.635 *** 

agemore46 Reference 

white 0.916 *** 

hhh 1.332 *** 

recife Reference 

sp 3.283 *** 

salvador 0.431 *** 

bh 10.878 *** 

rj 8.320 *** 

poa 15.973 *** 

serv Reference 

ind 2.145 *** 

constant 0.001 *** 

SOURCE: OWN ELABORATION  
Significance levels: *10 percent, **5 percent, ***1 percent 

 

Parametric results are very similar to Cox model results.  

It appears that if the individual is a man the probability of transition to 

formality is largest in comparison to a feminine individual. A masculine worker has 

29.7% more probability to transit into the formal sector than a feminine worker.   

Workers with an age between 16 and 25, between 26 and 35 and between 

36 and 45 have more probability of transition than workers aged more than 46 

(reference). The most relevant result is about the group of workers aged between 26 

and 35 with a probability of transition of 201.8% larger than the group of workers 

aged more than 46 years.   

However, the largest hazard ratios are those regarding schooling, in 

particular, for individuals with more than 11 years of education. Moreover, the more 

are the years of schooling, the larger are the hazard ratios. For instance, having 11 

years of schooling or more leads to an increase in the probability of transition to 
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formality by 776.0%, in comparison to having less than 1 year. We have to remember 

that these coefficients are in comparison with the reference category (sch<1).  

Continuing with the analysis of the results, it can be noted that the variable 

white has little relevance in explaining transition to formality; the hazard ration in this 

case is very close to 1.  

The next characteristic, being head of household, is a little more relevant: 

workers with this characteristic have a probability to enter in a formal job increased 

by 33.2% than other workers.   

Regarding metropolitan areas, all cities, with exception of Salvador, have a 

larger probability of transition to formality than Recife (reference). It appears that the 

transition to formality is more difficult in Recife and Salvador, metropolitan cities of 

Northeast of Brazil, and very easy in Belo Horizonte and Porto Alegre, which show 

huge hazard ratios. The results relative to metropolitan cities are net of 

unemployment in the region, given that we control by level of unemployment of each 

metropolitan city. 

The last variables provide the evidence that workers in the sector of industry 

seem to have a higher probability (114.5%) of transition to formality than workers in 

the sector of services.  

 

 

2.7 CONCLUSION 

 

 

Considering all the methods of analysis of this essay, some hypothesis about 

the transition from informal to formal sector can be made. 

The level of education is a characteristic that seems to have a large effect on 

the transition from informality to formality. In fact, we observe that the probability to 

transit to formality increases according to the years of education.  

Recent literature about this topic confirms these results. Barbosa Filho and 

de Moura (2012) affirm that the fall of informality by 6.2% occurred between 2002 

and 2009 is one of the successes of the policy of education universalization in the 

country. Thus, from the viewpoint of public policy, the more education will be 

stimulated, the larger will be the reduction informality in Brazil. 
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Another group of variables that may have a big role in explaining transitions 

is that relative to metropolitan cities. Belo Horizonte, Rio de Janeiro and Porto Alegre 

are the metropolitan areas where transition has a larger probability to happen than 

the others areas.   

The sector of activity also has an important role in clarifying this type of 

transition. It appears that industry, being a sector where individuals are easily 

employed in the formality, have had a larger role in reduction of informality in the 

period considered.     

Age is a characteristic that appears to be significant in explaining transitions 

from informality to formality. In particular, we have to mention the importance of the 

age group between 26 and 35 years, which has the largest hazard ratio.  

The variables relating to sex and head of household seem to have a lower 

effect than previous variables, but that cannot be disregarded. In particular, hazard 

ratios are in agreement with our initial suppositions: man and head of household 

have more probability to transit to formality than woman and individuals with other 

positions in the household.  

Finally, another important conclusion is that ethnicity appears to have almost 

no effect in explaining transition to formal job. The lack of effect of this variable may 

be explained by the fact that, when we control by the level of education, the 

difficulties and the disadvantages that black and brown people suffer in the job 

market may disappear. Thus, in Brazil, the lack of opportunities that black and brown 

people have in the job market may be due mostly to their low levels of schooling, 

which are a consequence of inequality of opportunities to access educational system. 
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3. YOUTH INFORMALITY IN BRAZIL: AN ANALYSIS OF SCHOOL-TO-WORK 

TRANSITION 

 

 

3.1 INTRODUCTION 

 

 

In 1999 International Labour Organization (ILO) introduced for the first time 

the concept of “decent work”. Decent work involves work opportunities that provide a 

fair income, security in the workplace and social protection for families, better 

prospects for development of workers, social integration and equality of opportunity 

and treatment for all women and men. 

The informal sector of an economy is a central issue regarding decent work. 

Actors in the informal economy are often not recognized, registered or counted in 

national statistics. Moreover, where they are registered, they may be socially 

unprotected, or without protective measures at the workplace. In the majority of 

cases, informal workers are unorganized, and, for this and other reasons, they are 

often unable to articulate their rights. They may work in unsafe and unhealthy places 

with serious and deadly hazards. Informal economy is normally marginalized 

because it has limited access to productive resources such as finance, land, 

property, technology and markets and, additionally, has low levels of skills, 

information and schooling.  

One of ILO objectives regarding informality is to support transition to formality 

by bringing the informal economy progressively into formal channels of protection 

and support (ILO, 2013b).  

An interesting aspect to be considered about Brazilian informality is the 

insertion in the labour market of new workers coming from school. The first 

occupation is an important feature of the occupational attainment of individuals, given 

that the occupational status of the first job has a direct relationship with successive 

occupational statuses. The approach of the transition to adulthood is a transition from 

inactivity to economic activity as one of the important milestones for entry into the 

adult world, as it enables the financial independence of young people, including the 

possibility of leaving home and forming a new family. A significant part of Brazilian 

youths presents great difficulties in getting a good quality insertion in the labour 
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market. Often, this insertion is marked by instability, making it difficult to construct 

trajectories of decent work. Social exclusion, poor integration into the labour market 

and difficulties for accessing decent work not only impede the full exercise of 

citizenship rights of a large contingent of young Brazilians, but also affect future lives.  

The reached level of schooling plays a fundamental role in the insertion of 

individuals in the labour market. In general, the earlier the entry into the labour, the 

most informal tends to be labour and the greater the loss in educational training of 

persons entering, contributing to the reproduction of poverty (COSTANZI, 2009). 

Brazil has a problem regarding early exit from school of students, mainly from 

high school: the following figure, extracted from Monthly Employment Survey (PME), 

database used in this paper, shows low values of net school enrolment in primary 

and high school. Net school enrolment is the ratio of children of the official primary 

school (or high school) age who are attending primary school (or high school) to the 

total population of the official primary school (or high school) age. 

 

 

FIGURE 3.1 - NET SCHOOL ENROLLMENT 
SOURCE: OWN ELABORATION – PME DATA (2008-2013) 

 

FIGURE 3.1 shows that approximately one tenth of children in primary school 

age and one fourth of children in high school age are out of school.  

The present paper has the intention of providing evidences that the level of 

education reached by an individual is important in determining the type of entry in 

labour market: employment in the formal sector, in the informal sector or 

unemployment. The final objective is to contribute knowledge to the design of policies 
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with the aim of incorporating actions to diminish the gap of knowledge, learning and 

skills between school and the labour market. The empirical results are obtained 

through an analysis of school-to-work transition using competing-risks regression. In 

our model, individuals can pass from school to three different situations: formal job, 

informal job or not working.  For the purpose of this analysis, we use the data from 

the Monthly Employment Survey (PME) from January 2008 to December 2013.  

The paper is divided into five main sections, including this introduction. In 

section 2, a literature review displays the previous researches regarding informal jobs 

and school-to-work transition in general. In section 3, the empirical methodology 

used in this essay is explained, the database is described and some statistics about 

school-to-work transition are presented. Section 4 shows and comments the result of 

competing-risk regression about school-to-work transition in two times. Finally, 

section 5 concludes the essay.   

 

 
3.2 LITERATURE REVIEW 
 
 
 

Cardoso (2008) explains that the social division of labour confronts, in the 

labour market, the demands of enterprises and the preferences, aspirations and 

qualifications of individuals, constructed in the educational system. According to his 

analysis, the demands of labour market are not perfectly anticipated by young people 

and their families. This is because the time of construction and consolidation of the 

social division of labour, business decisions influenced by the pursuit of profit, differs 

from family dynamics, which combines biological time of gestation, growth of the 

children and educational system. There is no reason to imagine that the meeting of 

these different logics produces market efficiency or employment for all; nor there is 

some reason to think that, even with occupancy for all people, individuals find the 

jobs they seek or those for whom they qualified. 

The Theory of Human Capital, meanwhile, posits that workers have a capital 

that can be incremented, which is education. According to this theory, current 

education and experience increase labour income, since it represents productivity 

gains. The skills acquired (or human capital) should be understood as sources of 

marginal productivity gains and hence higher yields and probability of getting a job. 
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The theory of credentialism interprets education as a credential for the job 

market, that is, as an indirect measure of costs of hiring and training. 

For Berg (1970) and Thurow (1975), the school serves as a way of selecting 

employees and reducing costs with future training; however, it is not a way to 

measure productivity or to obtain qualification, as this is acquired in the workplace. 

In Brazil, according Hasenbalg (2003), the study of the transition from school 

to the labour market is difficult to be implemented for two reasons: early labour 

market entry and conciliation or overlapping of work and study.  

This pattern differs from what would be considered the purest form of 

transition from school to the labour market. Moreover, the poor living conditions of 

population groups still push a significant number of individuals early to the job 

market. 

Castro (1994) affirms that one of the consequences of the slow progression 

of young people within the school system would be the high dropout rates. Those 

who cannot progress end up being absorbed by the labour market in unprofitable and 

unsecure positions. According to the author, another factor that contributes to early 

withdrawal of young people in the school system is unsatisfactory coverage ratio of 

the high school system in Brazil. The data from the National Sample Survey (PNAD) 

show that, in 2011, the coverage of high school was 51% for young people aged 

between 15 and 17 years. 

Arruda (2004), Camararano et al. (2004) and Mello and Camarano (2006), 

using the timing of events that are normally used to define the transition to adulthood, 

conclude that over time there is a delay in the transition to adulthood, indicating a 

prolongation of youth. The authors emphasize the multiplicity of situations in which 

the transitions to adulthood may occur. Camarano et al. (2004) identify different 

patterns by gender, especially regarding the exit from the parental home, unlike 

Arruda (2004) who finds no significant differences in the median age at leaving 

home. Camarano et al. (2004) point out that, besides the variables considered in 

both sexes, the insertion in the labour market for women is also affected by marriage 

and fertility. 

Menezes Filho, et al. (2013), in their study, attempt to identify the 

determinants of early exit from school in favour of full-time labour market. The age of 
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individual, which in this case can be seen as a measure of age-grade gap, decreases 

progressively more the chances of being at school and increases the probability of 

working. These effects are independent of that of completion of high school and can 

be explained by the fact that a higher age leads to growing attractiveness of the 

labour market with higher wages and better jobs supply. 

As expected, the conclusion of elementary education contributed positively to 

the probability of being at school. On the contrary, being formed in high school 

reduces the probability of being at school by 26 percentage points, while increases 

the probability of working by almost 10 percentage points, indicating that the 

conclusion of this level of education constitutes a transition to other activities, 

especially the labour market. 

Another part of literature focuses on the characteristics of employees that are 

in the informal sector.  

Cacciamali  and  José-Silva (2003) evidence that an important feature of the 

Brazilian labour market is the unequal distribution of unemployment and precarious 

occupations, leading to the fact that youth and women are among the most affected 

by these two situations. 

With regard to the education of informal workers, there is a consensus in 

Brazilian literature (BARROS et al., 1993; CACCIAMALI, FERNANDES, 1993; NERI, 

2002; TANNURI-PIANTO, PIANTO, 2002; and SOARES, 2004) that they have, on 

average, fewer years of schooling than formal employees.  

Moreover, Carneiro and Henley (2001) find that rates of return to high school 

and tertiary education are substantially larger for formal workers compared to those 

observed for informal workers. 

A second important consensus is about the probability of an individual being 

a worker without a formal contract. Carneiro and Henley (2001) and Tannuri-Pianto 

and Pianto (2002) show that female workers, white, located in the urban sector and 

employed in large firms have a probability smallest of being in the informal labour 

market. Furthermore, Fernandes (1996) and Tannuri-Pianto and Pianto (2002) 

conclude that the probability of being in the informal sector decreases with the years 

of study and has a U-shape with respect to age. 
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3.3 EMPIRICAL METHODOLOGY AND DATABASE 
 

 

 
3.3.1 Competing risks regression 

 

 

The empirical methodology used in this essay is competing risks regression. 

Competing risks method is useful when the individuals under study can experience 

one of 𝑚 endpoints, and for each individual we observe the time to failure and the 

type of failure. Competing risk method is necessary mainly when we cannot assume 

independence of the probability of progression to the different endpoints. So, the 

competing risks method may be seen as the variation of the ordinary survival 

analysis, which only concern with one endpoint.  The problem of competing risks 

occurs when the time from one defined starting point to an event of interest may not 

be observable, because of the occurrence of another, so-called competing event. 

Firstly, we analyse a situation where there is only one event that competes 

with the failure event of interest. Recording a failure time means observing the 

minimum of two potential failures times: the time to the event of interest, 𝑡1, and the 

time to the competing event, 𝑡2. Alternatively, we may consider the hazard for the 

event of interest, 𝜆1(𝑡), and that for the competing event, 𝜆2(𝑡). Both hazards can be 

estimated from available data and, when combined, form a total hazard that any 

event will happen equal to 𝜆(𝑡) = 𝜆1(𝑡) + 𝜆2(𝑡). As risk accumulates according to 

𝜆(𝑡), event times 𝑡 are observed. Whether these events turn out to be failures of 

interest (type 1) or competing events (type 2) is determined by the two component 

hazards at that precise time. The probability of the event being a failure of interest 

will be 𝜆1 (𝑡) / {𝜆1 (𝑡)  +  𝜆 2(𝑡)}, or one minus that, for a competing event. 

Instead of focusing on the survivor function for the event of interest, 𝑃(𝑇 >

 𝑡 𝑎𝑛𝑑 𝑒𝑣𝑒𝑛𝑡 𝑡𝑦𝑝𝑒 1), in the case of competing risks, the focus is on the failure 

function, 𝑃(𝑇 ≤  𝑡 𝑎𝑛𝑑 𝑒𝑣𝑒𝑛𝑡 𝑡𝑦𝑝𝑒 1), also known as the cumulative incidence 

function (CIF) (BEYERSMAN, SCHUMACHER, 2008). 
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Secondly, for describing the method, it can be convenient to consider the 

situation in which each individual can move from the "alive" state to a number of 

different endpoints.  

 

The probability to move to endpoint 𝑗 before time 𝑡, given that one was in the 

state 0 at time 0 with value 𝑋0 of the covariate vector is 

 

𝑃0𝑗(0, 𝑡 | 𝑋0) = Pr (𝑇 ≤ 𝑡, 𝜹 = 𝑗 |𝑋0) 

 

which can be called cumulative incidence function. 

 

The probability distribution to remain free of any event until time t with a given 

value X0 of the covariate vector is 

 

𝑃00(0, 𝑡 |𝑋0) = Pr (𝑇 > 𝑡 |𝑋0) 

 

which can be called overall survival function. 

 

To each 𝑃0𝑗(0, 𝑡)  corresponds a transition hazard (𝜆𝑗): 

 

𝜆𝑗(𝑡, 𝑋) = 𝜆𝑗0(𝑡) exp(𝛽𝑇𝑋𝑇)    𝑗 = 1,2, … , 𝐾 

 

where 𝑋 is the vector of basic covariate, 𝑋𝑗
 is cause specific covariate and 𝛽 

is the unknown vector of regression parameters 

On the basis of sample (𝑇1, 𝛿1, 𝑋1), … , (𝑇𝑛, 𝛿𝑛, 𝑋𝑛) of 𝑛 observations, the 

parameters of the models are estimated (KUDUS, IBRAHIM, 2005). 

Finally, we have to introduce also the case of time-varying covariates. 

Sometimes we have to use variables of the form 𝑧(𝑡)  =  𝑧𝑔(𝑡), which vary with time 

so that 

 

𝜆𝑗(𝑡, 𝑋) = 𝜆𝑗0(𝑡) exp{(𝛽𝑇𝑋𝑇) + 𝑔(𝑡)(𝛾𝑇 𝑧𝑇)} 
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where (𝑧1, … , 𝑧𝑇) are the time-varying covariates. Fitting this model has the 

net effect of estimating the regression coefficients, 𝛾𝑇, for the covariates 𝑔(𝑡)𝑧𝑇, 

which is a function of analysis time. 

 

 

3.3.2 Database and variables  

 
 

 

The database used in this study is the Monthly Employment Survey (PME) 

collected by Brazilian Institute of Geography and Statistics (IBGE) for the period 

January 2008 to December 2013. In the PME database are included monthly data 

relative to household from the Metropolitan Regions of Rio de Janeiro, São Paulo, 

Porto Alegre, Belo Horizonte, Recife and Salvador.  

PME aims to produce monthly indicators of the labour force to evaluate the 

fluctuations and the trend, in the medium and long term, of the labour market in the 

areas of coverage. It is a continuous household survey used to give quick indication 

of the effects of the economic situation on the labour market, in addition to meeting 

other important needs for socio-economic planning of the country. 

The socio-demographic information is obtained for all residents interviewed, 

while those relating to education and work only for 10 years old or more individuals. 

PME is conducted through a random sample of households planned to 

ensure the representativeness of the results for the geographical levels in which 

survey is produced. 

PME survey has a structure that allows building up a panel of data: the same 

individual can be followed for 8 months in a period of 16 months. In fact, each sample 

household is interviewed for four consecutive months, is excluded from the sample 

for eight consecutive months and reinserted for another period of four consecutive 

interviews, when exits definitively the sample. 

Another characteristic of PME database is the fact that the basic unit of 

survey is the household, while for the purpose of this study we need the data at 

individual level. To overcome this problem, it is common to use some individual 
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characteristics reported in the survey to identify the same person in two or more 

interviews. For doing it, this paper uses a pairing algorithm that is provided in Perez 

Ribas and Dillon Soares (2008). 

In this paper, formality and informality are considered only at the level of 

workers, not contemplating entrepreneurs, that is, formal workers are employees with 

formal contract (“carteira de trabalho assinada”) and informal workers are employees 

without formal contract (“sem carteira de trabalho assinada”). 

Moreover, we contemplated only individuals until the age of 30 years, for 

restricting the analysis to school-to-work transition of youth.  

Furthermore, in the analysis, we do not take into account individuals that are 

studying and working at the same time and individuals that transit from school to 

work and after return to school. The former group includes individuals that may have 

different behaviours respect people that only study and, also, for them, the time and 

the way of school-to-work transition is not clear.  The latter group includes individuals 

that may experiment various school-to-work transition during the period of analysis 

and, for this, they may be a bias in this study. 

FIGURE 3.2 describes how transition variable is constructed. We select 

individuals that are at school in the month 𝑡 and exit school in the month𝑡 + 1. 

Subsequently, we observe in which situation those individuals are in the month 𝑡 + 2 

and in the month𝑡 + 4: employed in the formal sector, employed in the informal sector 

and not employed (this category includes both people actively looking for 

employment and people do not). The transition variable is so constructed given value 

1 to individuals employed in the formal sector, value 2 to individuals employed in the 

informal sector, value 3 to not employed individuals and 0 for individuals that do not 

experiment school-to-work transition.  

However, the fact that we are selecting only individuals at school (right side 

of FIGURE 3.2) leads to a problem of selectivity bias, given that we are studying only 

a part of total population. The selectivity bias stems from a systematic difference 

between the selected sample and the total population. The cause can be either the 

selection of the researcher, or a different motivation of respondents to answer certain 

questions, or because the studied characteristic is only found in a specific group of 

the population. 
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This problem may be solved using Heckman (1979) correction, including in 

the competitive risk regression the inverse Mills ratio as an additional explanatory 

variable.  

 

 

FIGURE 3.2 - TRANSITION POSSIBILITIES 
SOURCE: OWN ELABORATION  

 

Regarding the characteristics of the workers, the following attributes for 

analysis of the transition school-to-work were selected: sex, ethnicity, age, schooling, 

and metropolitan area. 

Moreover, the variable relative to schooling is defined using the International 

Standard Classification of Education (ISCED) developed by United Nations 

Educational, Scientific and Cultural Organization (UNESCO) in 1997. In this essay, 

primary school includes ISCED 1 and ISCED 2 levels of education, high school 

includes ISCED 3 level, and tertiary or more includes ISCED 5 (type A) and ISCED 6 

levels (see TABLE A3.1 in appendix) 
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TABLE A3.2 in appendix gives a description of the selected independent 

variables. 

 

 

3.3.3 Descriptive statistics 

 

 

The first available data are about the characteristics of individuals at school 

according to PME database. TABLE 3.1 evidences the percentage of man/woman 

and white/black people attending school at three different levels: primary school 

(ISCED 1 or ISCED 2), high school (ISCED 3) and tertiary education or more (ISCED 

5 - type A or ISCED 6). 

 

TABLE 3.1 - INDIVIDUALS ATTENDING SCHOOL (SEX AND ETHNICITY) (%)  

 
Primary school High school Tertiary or more 

Man  55.02 44.32 36.91 

Woman 44.98 55.68 63.09 

    White 35.22 44.29 66.15 

Black/Brown 64.78 55.71 33.85 

SOURCE: OWN ELABORATION – PME DATA (2008-2013) 

 

The data indicate that men are more present in primary school respect 

women, but the situation is reversed in high school and in tertiary education or more. 

In tertiary education or more, women have a large presence with 63.09% of total 

individuals against 36.91%, while in the others levels of education the differences 

between man and woman are not very relevant. Given the reduction of percentage of 

men with the growth of education level, it appears that men exit school more easily 

than women at the end of primary and high school.  

Moving to the data regarding ethnicity, we can observe that black and brown 

people are the majority in the primary school and in the high school, with a little 

difference in the latter case. The percentages change in the case of tertiary 

education where we see a prevalence of white students. The decrease of percentage 

of black and brown people may be explicated through a larger exit of students in 

primary and high school than white students. 
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The successive data, TABLE 3.2, evidence the percentage of students 

exiting school at each age respect the total of students aged between 10 and 30. The 

percentages relative to student exiting school are obtained considering people at 

school at time t and no more at school at time 𝑡 + 1 (see FIGURE 3.2). 

 

TABLE 3.2 - STUDENTS EXITING SCHOOL ACCORDING TO AGE (%)  

Age 

Exiting school General 

Percent Cumulate Percent Cumulate 

10 0.25 0.25 4.30 4.30 

11 0.23 0.48 4.53 8.82 

12 0.36 0.85 4.72 13.55 

13 0.74 1.59 4.76 18.31 

14 1.24 2.83 4.79 23.10 

15 2.42 5.25 4.75 27.84 

16 3.75 9.00 4.70 32.54 

17 11.87 20.87 4.61 37.16 

18 19.47 40.35 4.58 41.74 

19 14.06 54.41 4.53 46.26 

20 9.69 64.10 4.70 50.96 

21 6.25 70.35 4.71 55.67 

22 5.74 76.09 4.82 60.50 

23 4.36 80.44 4.87 65.37 

24 4.09 84.54 4.83 70.20 

25 3.31 87.85 4.91 75.11 

26 3.29 91.14 4.92 80.03 

27 2.70 93.84 4.94 84.97 

28 2.22 96.06 4.95 89.92 

29 1.98 98.04 4.89 94.81 

30 1.96 100 5.19 100 

SOURCE: OWN ELABORATION – PME DATA (2008-2013) 

 
There is a large prevalence of transition between the age of 17 and 20, which 

are the ages when normally students ends high school. According to cumulative 

percentages, 9.00% of all students aged between 10 and 30 exit school before the 

age of 17. The cumulative percentage highly increases in the years immediately after 

the age of 17, reaching more than 90% in the age of 26.  

TABLE 3.3 continues in the same analysis reporting the percentages of 

students exiting school according to sex and age.  
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TABLE 3.3 - STUDENTS EXITING SCHOOL ACCORDING TO SEX AND AGE (%) 

 

Age 
Exiting school General 

Woman Man Woman Man 

10 22.22 77.78 49.24 50.76 

11 36.00 64.00 49.80 50.20 

12 41.03 58.97 49.58 50.42 

13 49.37 50.63 49.77 50.23 

14 52.63 47.37 49.87 50.13 

15 46.92 53.08 50.04 49.96 

16 44.78 55.22 49.56 50.44 

17 52.95 47.05 49.48 50.52 

18 52.30 47.70 49.71 50.29 

19 51.66 48.34 50.21 49.79 

20 51.78 48.22 50.56 49.44 

21 53.73 46.27 50.48 49.52 

22 57.56 42.44 50.86 49.14 

23 63.81 36.19 51.26 48.74 

24 58.31 41.69 50.92 49.08 

25 68.17 31.83 51.60 48.40 

26 61.76 38.24 51.68 48.32 

27 65.52 34.48 51.89 48.11 

28 68.91 31.09 52.56 47.44 

29 72.64 27.36 52.62 47.38 

30 71.43 28.57 52.96 47.04 

SOURCE: OWN ELABORATION – PME DATA (2008-2013) 

 

Men exit school prevalently respect women until the age of 16; after this age 

the percentages relative to women are always greater than men and increasing 

according to age. However, in the ages where students exit more in general, 

between 17 and 20 according to TABLE 3.2, the percentages for women are higher 

than for men.   

Extreme ages have larger values: on one side, the ages of 10 and 11 present 

the larger values for men, on the other side, the ages of 29 and 30 for women. 

Considering TABLE 3.1 and TABLE 3.3, it seems that men drop out of school 

early, while women go out later, according to both level of school and age.  

The next table, TABLE 3.4, shows the percentages of students exiting school 

according to ethnicity and age.  
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TABLE 3.4 - STUDENTS EXITING SCHOOL ACCORDING TO ETHNICITY AND AGE (%) 

Age 
Exiting school General 

Black White Black White 

10 85.19 14.81 56.30 43.70 

11 68.00 32.00 56.42 43.58 

12 58.97 41.03 56.38 43.62 

13 65.82 34.18 56.60 43.40 

14 59.40 40.60 56.95 43.05 

15 61.15 38.85 56.84 43.16 

16 58.21 41.79 56.11 43.89 

17 57.74 42.26 55.70 44.30 

18 55.99 44.01 55.62 44.38 

19 60.15 39.85 54.52 45.48 

20 62.46 37.54 53.60 46.40 

21 60.90 39.10 53.25 46.75 

22 61.79 38.21 52.30 47.70 

23 53.96 46.04 52.54 47.46 

24 55.81 44.19 52.41 47.59 

25 52.11 47.89 52.27 47.73 

26 54.67 45.33 51.08 48.92 

27 51.03 48.97 51.12 48.88 

28 47.90 52.10 51.26 48.74 

29 52.83 47.17 51.14 48.86 

30 50.00 50.00 51.33 48.67 

SOURCE: OWN ELABORATION – PME DATA (2008-2013) 

 

Black and brown students have greater percentages of exiting school than 

white students at each age in the range considered. The biggest percentages for 

black and brown students are at the lowest ages, between 10 and 13, and in the 

middle ages, between 19 and 22. In the highest ages the situations of black/brown 

and white people is almost the same.  

The following TABLE 3.5 illustrates school-to-work transition in the time𝑡 + 2. 

In the columns we have the data according to the level of school that individuals were 

attending in time 𝑡, while in the rows the data are relative to the job situation of these 

past students in time 𝑡 + 2.  
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TABLE 3.5 - SCHOOL-TO-WORK TRANSITION (T+2) (%) 

 

Primary 
school 

High 
school 

Tertiary or 
more 

Formal 27.14 36.13 45.75 

Informal 32.86 18.80 16.15 

No-job 40.00 45.06 38.10 

SOURCE: OWN ELABORATION – PME DATA (2008-2013) 

 

There is a great increase in the percentage of individuals employed in the 

formal sector according to the attended level of school: 27.14% of individuals 

attending primary school, 36.13% of individuals attending high school and 45.75% 

attending tertiary education or more transit to formal jobs.  

As expected, the opposite occurs in the case of informal job with a decrease 

of percentages according to the growth of schooling level. 

The percentages remain almost constant regardless of education in the case 

of individuals without job: they pass from 40.00% in the case of transition from 

primary school, to 45.06% from high school and finally to 38.10% from tertiary 

education or more. Therefore, it appears that, in time 𝑡 + 2, the level of schooling 

attended may have a role in discriminating past student between formal and informal 

jobs, while it may have no effect on the number of individuals that stay outside labor 

market.  

The last table of this chapter, TABLE 3.6, is similar to the previous table, only 

that it provides data from time 𝑡 + 4. In fact, in the columns we have the data 

according to the level of school that individuals were attending in time 𝑡, while, in this 

case, in the rows the data are relative to the job situation of these past students in 

time 𝑡 + 4. 

 

TABLE 3.6 - SCHOOL-TO-WORK TRANSITION (T+4) (%) 

 

Primary 
school 

High 
school 

Tertiary or 
more 

Formal 25.51 41.49 67.37 

Informal 15.03 13.40 11.22 

No-job 59.46 45.11 21.41 

SOURCE: OWN ELABORATION – PME DATA (2008-2013) 
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Also in this case, the attended level of school appears to affect the 

percentages of past students employed in the formal sector. There is a significant 

growth in the percentages passing from primary to high school and even more from 

high school to tertiary education or more. The biggest difference of this table in 

relation to the previous one is the fact that transition to informal sector appears to not 

be influenced by the level of school previously attended. In fact, the percentages of 

past students employed in the informal sector decrease very slightly passing from 

primary to high school and from high school to tertiary education or more.  

Another difference in relation to time 𝑡 + 2 is the fact that percentages of 

individuals outside the labor market are no more constant: attending a higher level of 

school appears to lead to fewer transitions to a situation of no-job.  

Therefore, it seems that, in time 𝑡 + 4, the level of schooling attended may 

have a role in discriminating past student between the situation of formal job and the 

situation of no-job, while it may have no effect on the number of individuals that are 

employed in the informal sector.  

Finally, we have to remember that, in these descriptive statistics, we are only 

considering individuals that are studying without working and that, after exiting 

school, will not return to school at least in the period considered in the study, and we 

are not taking into account individuals that exited school in the past.  

 

 

3.4 RESULTS  

 

 

This chapter shows the results of competing-risk regression at time 𝑡 + 2 and 

time 𝑡 + 4. First of all, we have to remember that these results are obtained including 

in the regression the inverse Mills ratio to take account of the selection bias due to 

use of data only from people at school.  

Heckman (1979) proposed a two-stage estimation procedure using the 

inverse Mills ratio to take account of the selection bias. In a first step, a regression for 

observing a positive outcome of the dependent variable is modelled with a probit 

model. In our case, the dependent variable of the probit model is a dummy variable 
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that describes the situation of attending a school or not. The independent variables 

are a dummy variable that identifies if the individual has the condition of son/daughter 

in the household, a variable that includes the rate of unemployment in each 

metropolitan city and a dummy variable that evidences if the individual is attending a 

professional course in place of “traditional’’ school. The estimated parameters of 

probit regression are used to calculate the inverse Mills ratio, which is then included 

as an additional independent variable in the estimation.  

Secondly, the variable about the rate of unemployment included in probit 

regression has another important role since it can be seen as a control variable in the 

competing risk regression. In fact, it is important to control the analysis for the level of 

unemployment because it may influence the school-to-work transition, since it affects 

the opportunity cost of education.  

Thirdly, the variable relative to age enters into the model as a time-varying 

covariate, that is, varies continuously with respect to time, as explicated in chapter 

3.3.1. 

The results relative to time 𝑡 + 2 are showed in the following TABLE 3.7. 

 

TABLE 3.7 - RESULTS FOR TIME T+2 (HAZARD RATIOS) 

Variable Formal job Informal job No-job 

man 1.295 *** 1.644 *** 0.902 * 

white 1.000 0.996  0.888 * 

primary_sch Reference Reference Reference 

high_sch 1.935 *** 0.769 *** 1.620 *** 

tertiary+ 2.153 *** 0.700 *** 1.206 * 

recife Reference Reference Reference 

sp 1.146 1.038 1.198 ** 

salvador 0.702 *** 0.794 * 0.882 

bh 1.734 *** 1.192 0.929 

rj 1.180  0.779 ** 0.767 *** 

poa 2.175 *** 1.303 ** 1.075 

age 1.002 *** 1.000 1.002 *** 

SOURCE: OWN ELABORATION  
Significance levels: *10 percent, **5 percent, ***1 percent 

 

The first independent variable, man, has more than one and significant 

hazard ratios when we consider the regressions relative to formal and informal jobs. 
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The level of significance is at 1%. It appears that being man increases the chance to 

transit from school to a formal job by 29.5% and to an informal job by 64.4% respect 

being woman. In the case of no-job regression, the hazard ratio is less than 1, that is, 

a man has less chance to transit from school to no-job situation, however, the level of 

significance is only at 10%.  

The following variable, white, is only significant in the case of transition to no-

job, but the level of significance is at 10%. A white individual has a chance to transit 

from school to no-job reduced by 11.2% respect a black individual.  

The successive group of variables is relative to the level of education 

attended by the students before transit to work market. The level of significance of 

these variables is high; in fact, it is at 1% for each variable, with exception of tertiary+ 

in the case of no-job. In the case of transition to formal and informal jobs the results 

are according to expected ones. Students attending high school and transiting to 

labour market have a probability to transit to formal jobs increased by 93.5% respect 

student attending primary school. The same happens with students attending tertiary 

education or more, which have a probability increased by 115.3%. In the case of 

informal job transition, we can observe that a higher level of education attended 

decreases the chance to transit to this situation in comparison with primary school, 

the reference category. However, in the case of transition to no-job, the results are 

contrary to expected ones, since we suppose that a higher level of education 

facilitates the transition to employment. These results may be due to the fact that the 

time considered is too short for individuals finding a job, given also that people with 

higher levels of education is more selective and exigent looking for a job. The 

literature also supplies evidences about people leaving school and not working. 

Menezes Filho et al. (2013) show that the mean durations of the situation “NEET2’’ 

are relatively short compared with other situations: within one year, the percentage of 

individuals that exit  this situation is larger than the stock of those who remain in the 

same situation. For these reasons, in our analysis we consider also time 𝑡 + 4.  

The findings from regression confirm the conclusion obtained from TABLE 

3.5: it appears that, in time 𝑡 + 2, the level of schooling attended may have a role in 

discriminating past student between formal and informal jobs. 

                                                           
2 Individuals “Not currently engaged in Employment, Education or Training’’ 
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The group of covariates relative to metropolitan cities demonstrates a 

secondary role in explaining school-to-work transition. In fact, hazard ratios for these 

variables are not always significant and show different levels of significance. 

Moreover, in the case of São Paulo, Salvador and Porto Alegre hazard ratios goes in 

the same direction in all three regressions.  

The last variable, age, is significant in the case of formal job and no-job, but 

the supposed effect is very low. 

The following FIGURE 3.3 shows the cumulative incidence functions (CIF) for 

the transition to formal jobs according to the level of education at time 𝑡 + 2. 

 

 

 

FIGURE 3.3 - CIF FOR TRANSITION TO FORMAL JOBS (TIME T+2) 
SOURCE: OWN ELABORATION  

 

 

In survival analysis with only one endpoint, the focus is on the survivor 

function, which indicates the probability of surviving beyond a given time in a 

determined situation. In competing-risks regression, the focus is on the cumulative 

incidence function, which indicates the probability of the event of interest happening 

before a given time. In this case the event of interest is the transition to formal job, 

which competes with transition to informal job and transition to no-job. We can 
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observe that the probability of transition from high school is higher than from lower 

levels of education and this difference is increasing with the passing of the time. The 

same can be affirmed regarding the probability of transition from tertiary education or 

more, which is higher than from high school and, consequently, than from lower 

levels of education.   

The successive TABLE 3.8 displays the results of competing-risk regression 

at the time 𝑡 + 4.   

 

TABLE 3.8 - RESULTS FOR TIME T+4 (HAZARD RATIOS) 

Variable Formal job Informal job No-job 

man 1.388 *** 1.668 *** 0.759 *** 

white 0.882 1.191  1.117 * 

primary_sch Reference Reference Reference 

high_sch 1.913 *** 0.729 *** 0.690 *** 

tertiary+ 2.400 *** 0.776 0.387 *** 

recife Reference Reference Reference 

sp 1.362 *** 1.287 0.860 *** 

salvador 0.669 *** 0.677 * 1.167 ** 

bh 1.917 *** 1.292 * 0.738 *** 

rj 1.080 0.907 0.942 

poa 2.092 *** 1.280 0.832** 

age 1.002 *** 1.000 1.001 *** 

SOURCE: OWN ELABORATION  
Significance levels: *10 percent, **5 percent, ***1 percent 

 

 
Also in this case, being man is a characteristic that raises the probability to 

transit from school to work (both formal and informal) and reduces the probability to 

transit to the condition of no-job. In the results of no-jobs, the supposed effect is 

increased respect regression at time 𝑡 + 2 and now is significant at 1%.   

The covariate white continues insignificant for formal and informal jobs and 

significant at the level of 10% for no-job. However, in this case, it appears that a 

white student has more probability to transit to no-job than a black student.  

The successive group of covariates is about level of education attended 

before the transition. In this case, attending high school or tertiary raises the 
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probability to transit to a formal job and decrease the probability to transit to an 

informal job, as in the time 𝑡 + 2. Nevertheless, tertiary+ is not significant in the 

regression of informal job.  

However, in time 𝑡 + 4, the supposed effect of the level of education in 

reducing transition to no-job can be seen in the hazard ratios. A past student that 

attended high school has a chance to transit to no-job reduced by 31.0% and a 

student that attended tertiary education or more by 61.3% than a student that 

attended only primary school.  

The next group of variables is relative to metropolitan cities. The first 

evidence is that Rio de Janeiro has all hazard ratios without significance. People 

living in São Paulo, Belo Horizonte and Porto Alegre appear to have a larger 

probability of transition to work (both formal and informal) and a lower probability of 

transition to no-job than Recife (reference). The contrary happens in Salvador. 

Therefore, it seems that, in time 𝑡 + 4, this group of variables discriminates more 

between work and no-work, than between formal and informal work.  

The last variable, age, continues significant in the case of formal job and no-

job, and with low hazard ratios.  

The following FIGURE 3.4 shows the cumulative incidence functions (CIF) for 

the transition to formal jobs according to the level of education at time 𝑡 + 4. 
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FIGURE 3.4 - CIF FOR TRANSITION TO FORMAL JOBS (TIME T+4) 
SOURCE: OWN ELABORATION  

 

The same affirmations about the graph in time t+2 can be made also about 

the graph in time t+4. Also in this case there is an evident difference in the probability 

of transition to formal work among the levels of education from which individuals 

come. The higher is the level of education, the greater is the probability to transit to 

formality.  

 

 
3.5 CONCLUSION 

 

 
This essay puts into evidence some probable factors that may influence 

youth school-to-work transition using competing-risk regression.  

The first supposed factor is sex: it appears that men transit easily to work in 

general, both formal and informal, and less to the situation of no-job than women. 

On the other hand, ethnicity is a characteristic of individuals that does not 

seem to influence the transition from school to work. The hazard ratios in this case 

are insignificant or significant at a very low level both at time 𝑡 + 2 and at time 𝑡 + 4. 



94 
 

The variables relative to metropolitan cities are very often not significant. 

However, in the case of significance, they seem to have an effect at the level of 

transition to work and to no-work, rather than at the level of transition to formal and 

informal job. 

The probable effect of age on the school-to-work transition is very small and 

therefore it is not worth mentioning. 

However, the focal point of this essay is the level of education attended by 

individuals before transiting to job market.  The analysis evidences that individuals 

attending high school have a probability to transit to formal jobs increased by 

approximately 91% - 94% than students attending primary school. Moreover, 

individuals attending tertiary education or more have a probability to transit to formal 

jobs increased by approximately 115% - 140% than students attending primary 

school. Furthermore, a higher level of education attended reduces the chance to 

transit to informal jobs and to the situation of no-job (only in time 𝑡 + 4). 

These results may be explained by the fact that the labour market demands 

higher level of education and constant updating of skills, for following the speed of 

technological change. 

A recent research of Barbosa Filho and de Moura (2012) confirms the results 

regarding the importance of schooling in reducing informal labour. According to their 

study, the composition effect of schooling variable can explain 60% of the fall in 

informality between 2003 and 2011.  

Thus, public policies have to sensitize employers and workers, and social 

organizations about the importance of youth access to decent and productive 

employment through the improvement of education and the growth of school 

attendance. 

Public policies aimed at tackling child labour, particularly its worst forms, as 

well as actions aimed to provide opportunities for all young people to have an 

adequate educational background, play a key role in protecting the rights of children, 

adolescents and youth, and actions to fight poverty. From this perspective, effective 

universalization of compulsory education, the adoption of measures and policies to 

combat truancy and failure to complete high school are measures with positive 

impacts in providing access to formal jobs. 
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FINAL CONSIDERATIONS 

 
 
 

Brazilian education has undergone several changes and improvements since 

the promulgation of the Constitution in 1988. The nearly universal access to 

education in the past years is the result of the effort undertaken by all federal entities. 

These advances in Brazilian education and also the entry of more people in school 

system in the last decades have leaded to improvements in the society at different 

levels and to the reduction of some problems that affect the country.    

The reduction of informal labour may be considered one of these 

achievements. The explored literature and the empirical research in this thesis 

indicate that education may have an important role in the reduction of informality. 

The first essay evidences who informal individuals or entrepreneurs are and 

what characteristics have in a determined point of time. The main conclusion that 

results from that research is that individuals at the beginning of their working life are 

more likely workers, while at the end are more probably entrepreneurs, due to 

accumulation of experience and savings. The levels of education seems to have a 

role in determining at each stage of life whether individuals are formal or informal 

workers, on one side, and formal or informal entrepreneurs, on the other side.  

Given this structure of labour market, evidenced by the static research, the 

focus of the research moves to study what may influence the passing of workers from 

one group to the other, that is, by what means the reduction of informality happens.  

In the second essay, a first way by which informality may be reduced is 

studied: the growth of transition of workers from informal jobs to formals job. Thus, 

the research evidences the characteristics that increase the probability of a worker 

passing from informal sector to formal sector.    

In the third essay, a second way for reducing informality is considered: the 

increase of entries of new workers in the formal sector coming from school. So, the 

essay evidences the individual characteristics and the level of schooling that grow 

the chance of a new worker passing from school to formal sector.  
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Both in second and third essay, education seem to have a role in increasing 

the probability of entry of workers in formal jobs. Moreover, the probabilities to access 

formal sector are larger according to higher levels or years of schooling.  
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APÊNDICES 
 
 

 
TABLE A1.1 - DESCRIPTION OF VARIABLES 

Variable Description  

Formalinf (dependent) 1= formal worker; 2= informal worker; 3= formal 

entrepreneur; 4= informal entrepreneur 

Workentrepr (dependent) 1= worker; 0=entrepreneur 

Forinf (dependent) 1=formal; 0=informal 

Sex 1= female; 0= male 

Age Age of individual in the year 2012 

Migrant 1= Lived in another state of Brazilian Federation or abroad; 

0= otherwise 

Schoolingy Years of schooling (=0-15); 0= no-schooling or below 1 year; 

15= 15 years of schooling or above 

Skincol 1= Blacks, Browns and Amerindians; 0= Whites and East-

Asians 

Child 1= at least one child born after year 1994; 0= otherwise 

Agrindser 1= works or acts in the sectors of agriculture or services; 0=  

works or acts in the sector of industry  

Urban 1= lives in urban area; 0= lives in rural area 

SOURCE: OWN ELABORATION - PNAD DATA (2012) 
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TABLE A1.2 - RESUBSTITUTION CLASSIFICATION SUMMARY (UPPER: ABSOLUTE VALUE; 
LOWER: PERCENTAGE) 
 

True Classified   

formalinf 1 2 3 4 Total 

          

1 22,301 17,474 20,224 12,893 72,892 

 30.59 23.97 27.75 17.69 100.00 

         

2 5,828 17,001 4,339 6,351 33,519 

 17.39 50.72 12.94 18.95 100.00 

         

3 1,512 757 4,621 1,248 8,138 

 18.58 9.30 56.78 15.34 100.00 

         

4 3,618 5,696 4,956 11,566 25,836 

 14.00 22.05 19.18 44.77 100.00 

         

Total 33,259 40,928 34,14 32,058 140,385 

  23.69 29.15 24.32 22.84 100.00 

SOURCE: OWN ELABORATION  

 
 
 
 
TABLE A1.3 - RESUBSTITUTION CLASSIFICATION SUMMARY (WORKER/ENTREPRENEUR) 
(UPPER: ABSOLUTE VALUE; LOWER: PERCENTAGE) 

 

True  Classified   

Worker/entr. 0 1 Total 

       

0 70,748 35,663 106,411 

 66.49 33.51 100.00 

      

1 13,322 20,652 33,974 

 39.21 60.79 100.00 

      

      

Total 84,070 56,315 140,385 

  59.89 40.11 100.00 

SOURCE: OWN ELABORATION  
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TABLE A1.4 - RESUBSTITUTION CLASSIFICATION SUMMARY (FORMAL/INFORMAL) (UPPER: 
ABSOLUTE VALUE; LOWER: PERCENTAGE) 

 

True Classified   

Formal/inf. 0 1 Total 

      

0 35,748 23,607 59,355 

 60.23 39.77 100.00 

      

1 24,333 56,697 81,030 

 30.03 69.97 100.00 

      

      

Total 60,081 80,304 140,385 

 42.80 57.20 100.00 

SOURCE: OWN ELABORATION  

 
 
 
TABLE A2.1 - DESCRIPTION OF SELECTED VARIABLES 

Variable Description  Obs 

forminf 1= formal worker; 0= informal worker  Transition var. 

man 1= man; 0= woman 

 age1625 1= age between 16 and 25(included); 0= otherwise 

 age2635 1= age between 26 and 35(included); 0= otherwise 

 age3645 1= age between 36 and 45(included); 0= otherwise 

 agemore46 1= age more than 46(included); 0= otherwise Ref. category 

sch<1 1= schooling less than 1year; 0= otherwise Ref. category 

sch1_3 1= schooling between 1 and 3 years(included); 0= otherwise 

 sch4_7 1= schooling between 4 and 7 years(included); 0= otherwise 

 sch8_10 1= schooling between 8 and 10 years(included);0= otherwise 

 sch>11 1= schooling more than 11 years(included); 0= otherwise 

 white 1= white; 0= non-white 

 hhh 1= head of household; 0= otherwise 

 recife 1= lives in metropolitan area of Recife; 0= otherwise Ref. category 

sp 1= lives in metropolitan area of São Paulo; 0= otherwise  

salvador 1= lives in metropolitan area of Salvador; 0= otherwise 

 bh 1= lives in metropolitan area of Belo Horizonte; 0= otherwise 

 rj 1= lives in metropolitan area of Rio de Janeiro; 0= otherwise 

 poa 1= lives in metropolitan area of Porto Alegre; 0= otherwise 

 serv 1= employed in services sector; 0= otherwise Ref. category 

ind 1= employed in industry sector; 0= otherwise 

 SOURCE: OWN ELABORATION  
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TABLE A3.1 - CORRESPONDENCE BETWEEN ISCED 97 AND BRAZILIAN EDUCATIONAL 

LEVELS 

ISCED 97 levels 

 

Brazilian educational levels 

ISCED 0 (Pre-primary level of education) Creche e Pré-escola 

Kindergarten (from 3 years old) 

ISCED 1 (Primary level of education) Ensino fundamental (1º a 5º ano) ou equivalente 

Fundamental Education (1st to 5th year or 

equivalent) 

ISCED 2 (Lower secondary level of education) Ensino fundamental (6º a 9º ano) ou equivalente 

Fundamental Education (6th to 9th year or 

equivalent) 

ISCED 3 (Upper secondary level of education) Ensino médio 

High School 

ISCED 4 (Post-secondary non-tertiary) (Not applicable to Brazil) 

ISCED 5 (First stage of tertiary education) Educação terciaria tipo B (Educação Superior em 

Tecnologia) 

Tertiary education type B (Technological Higher 

Education)  

Educação terciaria tipo A (graduação, mestrado) 

Tertiary education type A (undergraduate, 

master’s degree) 

ISCED 6 (Second stage of tertiary education 

leading to an advanced research qualification) – 

doctoral and post-doctoral degrees 

Doutorado 

Doctor’s degree 

SOURCE: OECD (2011) 
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TABLE A3.2 - DESCRIPTION OF SELECTED VARIABLES 

 

Variable Description  Obs 

man 1= man; 0= woman 

 white 1= white; 0= black or brown (excluded East-Asian and 
Amerindian people) 

 

primary_sch 1= attends ISCED 1 or ISCED 2; 0= otherwise Ref. category 

high_sch 1= attends ISCED 3; 0= otherwise 

 tertiary+ 1= attends ISCED 5 (type A) or ISCED 6;  

0= otherwise 

 recife 1= lives in metropolitan area of Recife; 0= otherwise Ref. category 

sp 1= lives in metropolitan area of São Paulo; 0= otherwise  

salvador 1= lives in metropolitan area of Salvador; 0= otherwise 

 bh 1= lives in metropolitan area of Belo Horizonte; 0= otherwise 

 rj 1= lives in metropolitan area of Rio de Janeiro; 0= otherwise 

 poa 1= lives in metropolitan area of Porto Alegre; 0= otherwise 

 age age of individual in years Time-varying var. 

SOURCE: OWN ELABORATION  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 


