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Abstract We test the hypothesis that observably similar workers earn higher wages in the formal sector than in the informal sector in developing nations. Using data from Argentina’s household survey and various deﬁnitions of informal employment, we ﬁnd that on average, formal wages are higher than informal wages. Parametric tests suggest that a formal premium remains after controlling for individual and establishment characteristics. However, this approach suﬀers from several econometric problems, which we address with semiparametric methods. The resulting formal premium estimates prove either small and insigniﬁcant, or negative. Neither do we ﬁnd signiﬁcant diﬀerences in measures of job satisfaction between the two sectors. We invoke these results to question the mainstream view that labor markets are segmented along formal/informal lines in developing nations such as Argentina.



Keywords: Segmented Labor Markets; Informal Sector; Semi Parametric Methods. JEL classiﬁcation: C14; J42; O17. ∗



Email: [email protected] and [email protected]. We wish to thank Steve Bronars, Daniel Hammermesh, Hugo Hopenhayn, David Kaplan, Torsten Persson as well as seminar participants at the University of Texas, Austin, the University of Montr´eal and Southern Methodist University for valuable comments. We are also grateful to Fernanda Fenton and Eric Millis for valuable research assistance. The views expressed in this paper are those of the authors and do not necessarily reﬂect the position of the Federal Reserve Bank of Dallas or the Federal Reserve System.



1



1



Introduction



Dualistic models of labor markets have pervaded the economic development literature since the seminal work of Lewis (1954). According to the dualistic view, some workers do not have access to jobs in the regulated, formal sector. These workers are forced to accept informal sector jobs characterized by inferior earnings and working conditions (see for example, Mazumdar, 1975). In other words, most existing models of informal economic activities assume that labor markets are segmented along formal/informal lines. For instance, in Fields’ (1975) extension of the Harris-Todaro (1970) model, agents employed in the informal sector split their time between working and searching for higher paying formal jobs. Rauch (1991) describes a general equilibrium model where ﬁrms can violate the minimum wage requirement provided that they operate on a scale smaller than a given detection threshold. In his model, formal jobs are rationed and some workers must accept lower paying informal jobs. Fortin et. al. (1997) use Rauch’s framework to evaluate the quantitative eﬀect of various public policies on the size and characteristics of the informal sector. A central prediction of models with segmented labor markets is that some earning-relevant characteristics are better rewarded in the formal sector than in the informal sector. Should such characteristics fail to exist, barriers to entry into the formal sector would not be economically relevant. In this paper, we use a variety of parametric and semiparametric techniques to test this prediction with data from Argentina’s permanent household survey. In our analysis, we consider workers formally employed if they receive the beneﬁts mandated by Argentina’s labor laws. Our main results are as follows: As most studies, we ﬁnd that on average, formal workers earn more than informal workers. Standard wage regressions suggest that this premium remains even after controlling for diﬀerences in observed characteristics of individuals and employers. However estimators based on propensity score matching give us the opposite result. Once we match formal sector workers with informal sector workers with similar propensity scores, the formal sector premium disappears. This holds for our overall sample, for a variety of sample splits, and for a variety of matching techniques. In fact, 2



we ﬁnd that in many subsamples, informal workers earn more than their formal counterparts. Finally, we ﬁnd that controlling for establishment size is important. When size variables are dropped from the speciﬁcation of propensity scores, the resulting matching estimators of the formal sector premium become signiﬁcantly positive. This is not surprising since larger establishments pay higher wages in Argentina, as in most countries, including countries where the informal sector is small. (See Oi and Idson, 1999 for a review of the size-wage premium literature.) In contrast to our results, most existing studies of labor markets in developing countries ﬁnd that some earning-relevant characteristics are better rewarded in the formal sector than in the informal sector (see, for example, Mazumdar 1981, Heckman and Hotz, 1986, Roberts 1989, Pradhan and van Soest 1995, Tansel 1999, Gong and van Soest 2001). We reach a diﬀerent conclusion for at least two reasons. First, all previous studies of which we know rely exclusively on parametric techniques. Parametric rejections of the hypothesis that earning functions are the same across sectors could owe to misspeciﬁcation, especially since the distribution of worker and job characteristics diﬀers greatly across sectors. Semiparametric methods require no assumption on the form of earning functions, and limit wage comparisons to observably similar workers. Second, several of these studies use establishment size as the criterion in their deﬁnition of formal sector employment. Since large establishments tend to emphasize formal sector jobs, the reported premium may be no more than a standard size wage premium. While our results improve upon the existing literature, our analysis shares some of its potential shortcomings. Most importantly, while we condition on a large variety of observed characteristics, we are not able to fully control for the potential eﬀect of unobserved productivity attributes. We exploit the panel structure of our data to produce diﬀerence-in-diﬀerence estimates of the formal sector premium. These estimates control for unobserved but ﬁxed earning determinants, and conﬁrm our other ﬁndings. A second standard criticism of our type of analysis is that wages are but one dimension of job satisfaction. There may be other dimensions along which jobs in the formal sector diﬀer from those in the informal sector. Our 3



data allow us to address this potential problem only partially. The household survey contains two questions that are related to job quality: whether the respondent is looking for a job other than the one they currently have, and whether the respondent would like to work more hours. For both questions, we ﬁnd no signiﬁcant diﬀerence in responses across sector. Our results signiﬁcantly weaken the empirical case for the notion that segmentation is an important feature of labor markets in developing countries. The standard empirical test of dualistic models asks whether earning functions diﬀer across sectors. As mentioned earlier, Heckman and Hotz (1986) point out that this test is not convincing: earnings functions could diﬀer for a variety of reasons.1 We go further: the typical ﬁnding that models with segmented market pass this weak test is fragile. In other words, there is little empirical support for the central prediction of dualistic models. This suggests to us that modeling the informal sector as the disadvantaged end of dualistic labor markets is likely to lead to misguided policy prescriptions.
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The wage segmentation hypothesis



We begin by formalizing the hypothesis which we test in this paper. Consider an economy populated by agents who diﬀer in terms of a ﬁnite list X of individual characteristics. They are employed either in the formal (F ) sector or the informal (I) sector. Both sectors oﬀer a menu of jobs described by a vector Y of characteristics that include industry and establishment size. Let w F (X, Y, ) and w I (X, Y, ) denote integrable random variables that give the agent’s log earnings in the formal and the informal sector respectively, as a function of their personal and job characteristics (observable and unobservable), and exogenous sources of uncertainty denoted by . In strongly competitive models (see for example Amaral and Quintin, 2002), the value of marginal product is equated across sectors, hence w F = w I almost surely. But if formal 1



This is illustrated by Magnac (1991) who estimates a structural model of earnings and sector choices with Columbian data. He ﬁnds that earnings functions diﬀer across sectors, but ﬁnds no evidence that moving across sectors is costly.
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jobs are rationed (as in Rauch, 1991) or if barriers to entry prevent certain workers from competing for formal jobs (as in Fields, 1975), earning functions can diﬀer in equilibrium. In this paper we test the following hypothesis: S : E(w F (X, Y, ) − w I (X, Y, )|X, Y ∈ A) > 0 for a non-negligible set A of characteristics. Speciﬁcally, we ask whether such a set of individual and job characteristics can be found among workers sampled by Argentina’s household survey between 1993 and 1995. Most empirical work ﬁnds some support for hypothesis S in developing countries. As is well-known, (see Magnac, 1991, for a discussion), those results are not suﬃcient to imply that labor markets are segmented for several reasons. Earnings functions can diﬀer in equilibrium if labor markets are weakly competitive, with heterogenous workers choosing the sector where their productivity is higher (Rosen, 1978). Earnings functions may also diﬀer if individual skills are bundled (Heckman and Scheinkman, 1987). Furthermore, much of the empirical work uses OLS techniques which may be biased by the endogeneity of sector choice. However, if one ﬁnds no support for hypothesis S, the hypothesis that labor markets are strongly competitive cannot be rejected: similar workers earn similar wages in the two sectors. In this paper, we establish that observably similar workers earn similar wages across sectors in Argentina. We use the panel structure of our data to deal with the possibility that unobserved worker characteristics aﬀect wages and sector choices, but due to the small sample sizes and the endogeneity of sector changes, those results are suggestive at best. It could also be the case that formal jobs oﬀer better non-wage beneﬁts and non-monetary rewards, a possibility we discuss at length in the robustness section. Nevertheless, diﬀerences in wage functions across sectors are the centerpiece of the empirical case for the segmented view. These diﬀerences are not suﬃcient to imply that labor markets are segmented (labor markets could be competitive in a weak sense, as illustrated by Magnac, 1991). But it is necessary for the segmented view to be relevant that some characteristics be better rewarded in the
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formal sector than in the informal sector. By ﬁnding that the relationship between observable worker characteristics and wages does not diﬀer across sectors, we greatly weaken the existing case for the segmented view. Some evidence must now be provided that rewards to unobserved characteristics or non-pecuniary beneﬁts diﬀer signiﬁcantly across sectors. Absent such evidence, one cannot reject the hypothesis that labor markets are strongly competitive in developing nations, let alone that they are competitive in a weaker sense.
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The data



Argentina’s biannual household survey collects socio-economic information from a rotating panel of urban households, in May and October of each year. A household questionnaire is used to record the demographic and dwelling characteristics of the household. Individual questionnaires are used to collect data on each household member’s demographic characteristics, employment status, revenues and beneﬁts from primary and secondary occupations, as well as the employment size and sector of activity of the member’s primary employer. Hours worked are reported for a recent week, income is reported by source for a recent month. Between 1993 and 1995 (the period for which we have data), the survey covered over 30,000 households in 25 urban centers. We concentrate on the “Gran Buenos Aires” area, i.e., Buenos Aires and its suburbs. City size and location are important determinants of wages that would complicate the interpretation of our results. The results we report pertain to real wages, using Argentina’s consumer price index as a deﬂator.2 We only consider earnings from primary occupations. While the survey includes some information on secondary occupations, it provides no information on secondary employers.3 We do not include self-employed respondents in the analysis presented here because it is 2



Ideally, one should control for possible diﬀerences in the purchasing power of formal and informal employees. That is, good markets could be segmented as informal workers may spend a greater fraction of their income on informally produced goods, which are presumably cheaper than other goods. We believe that making this correction would reinforce our ﬁndings, but we are unable to do so for lack of detailed information on the composition of spending of respondents. 3 93 percent of all employees in our sample have exactly one occupation. Further, there are no signiﬁ-
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diﬃcult to classify them as operating formally or informally. This group comprises a variety of occupations, and the survey provides no beneﬁts information for these workers. Also, the earnings of self-employed individuals include returns to factors other than labor and therefore cannot be compared directly to the earnings of employees. Finally, we discard employees who report that they work more than 80 hours a week. Our ﬁnal sample consists of 15,692 observations. The details of our sample selection procedure are in appendix A. We classify workers as formally or informally employed according to whether they receive various beneﬁts mandated by Argentina’s labor laws.4 The basis for our earnings comparisons is wages before taxes. In reality, most informal workers are able to evade income taxation. Comparing before-tax wages thus favors the segmentation hypothesis. By comparing wages directly, we also implicitly ignore non-pecuniary dimensions of jobs. In section 5.3, we will use questions related to job satisfaction to gauge the potential importance of those dimensions.
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Parametric tests



Table 1 in the appendix shows that average hourly earnings are signiﬁcantly higher in the formal sector than in the informal sector for all possible beneﬁts-based deﬁnitions of informal employment. The ﬁrst row of each section of the table gives the average hourly wage of workers who receive a given beneﬁt, the second row gives the same statistic for workers who do not receive the beneﬁt. The last row of each section provides a t-statistic based on the diﬀerences in means for the two subgroups. In all cases, mean wages are signiﬁcantly higher for those individuals who receive mandated beneﬁts than for individuals who do not receive them. These ﬁndings appear broadly consistent with the segmented view. The question we ask is whether diﬀerences in individual and establishment characteristics can completely account for diﬀerences in earnings between sectors. cant diﬀerences between the formal and the informal sector (as we deﬁne it below) in the mean number of occupations, or the fraction of employees with more than one occupation. 4 A comprehensive description of Argentina’s labor laws in the early 1990’s is provided by Bour et al. (1992).
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Henceforth, to shorten the exposition, employees are considered formally employed if they are eligible for pension and unemployment insurance beneﬁts.5 Average earnings in the two sectors according to this deﬁnition are shown in the bottom panel of table 1. Informal employment accounts for roughly a third of our sample. Table 2 shows that formal employees tend to be older and more educated than informal employees. They also tend to work in larger establishments. Importantly however, establishment size and sector assignments are imperfectly correlated. While about 60 percent of informal employees work in establishments with 5 employees or fewer, more than 15 percent work in establishments employing over 25 people. Similarly, roughly 40 percent of formal employees work in establishments with fewer than 26 workers. Finally, the proportion of women is higher among informal employees.6 Table 3 in the appendix shows the outcome of regressing log real hourly wages on year dummies, employee and employer characteristics, as well as a dummy variable called Sector which takes value 1 if the individual is formally employed, 0 otherwise. Variables are deﬁned in detail in appendix A. Under the assumption that w F and w I are linear and identical up to a constant, testing hypothesis S amounts to asking whether the coeﬃcient on the Sector variable is signiﬁcantly positive. The ﬁrst column of table 3 shows that the impact of the sector variable on earning is positive and signiﬁcant even after controlling for employer and employee characteristics. Education, size and industry eﬀects are large and signiﬁcant. In particular, these results conﬁrm that the positive relationship between employer size and 5



Results are similar for all other possible beneﬁts-based deﬁnitions. Because households appear up to four consecutive times in the survey, one can also compare the characteristics of individuals who change occupations and sectors between two sampling periods to the characteristics of other workers. The results from this exercise are shown in the working paper version of this paper. Like Maloney (1999), we ﬁnd that there is a lot of mobility between sectors in both directions, and that employees who switch from the formal to the informal sector tend to be younger and less educated than employees who remain in the formal sector. We do not emphasize these results because mobility patterns cannot be interpreted as direct evidence or counter-evidence of labor market segmentation (Maloney, 1999, also makes this point.) The fact that individuals who enter the formal sector tend to be older and more educated than their counterparts who remain in the informal sector could be the result of barriers to entry for certain subgroups, but it could simply reﬂect the fact that the two sectors emphasize diﬀerent skills for other reasons. For instance, formal activities tend to be more capital intensive than informal activities (see e.g. Thomas, 1992, pp. 76-77.) If unskilled labor is a better substitute for capital than skilled labor, the informal sector will emphasize unskilled work whether or not labor markets are segmented. 6
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wages documented for many countries is also present in Argentina. The second speciﬁcation in table 3 relaxes the assumption that w F and w I are linear functions of each other by including individual and establishment variables interacted with the Sector variable as additional regressors. The Sector dummy is now only marginally signiﬁcant, but several of the interacted terms have a signiﬁcant impact on wages, notably age and some industry dummies. Interacted industry variables are jointly signiﬁcant at the 5 percent level according to a standard F test, as are interacted education and interacted age variables. Furthermore, simple calculations based on those coeﬃcients continue to show a signiﬁcantly positive formal premium for many subgroups, and this remains true for all basic variations of the baseline speciﬁcation shown in table 3.7 The last column of table 3 presents results for a standard ﬁxed-eﬀect regression. This speciﬁcation partially controls for the impact of ﬁxed but unobserved earning determinants. It continues to yield a positive and signiﬁcant formal sector premium. It also conﬁrms the eﬀect of ﬁrm size on wages. In summary, the results shown in table 3 support hypothesis S. An alternative way to deal with unobserved heterogeneity is to implement a selection correction in the wage regressions for each sector. Under hypothesis S, the estimated coeﬃcients should diﬀer signiﬁcantly between sectors. There are at least two problems with this approach. First, it is diﬃcult to think of an instrument for sector assignment that is orthogonal to earnings. Second, it involves strong parametric assumptions. However, for completeness, we estimated wage functions augmented by a selection correction term for each sector, using the presence of a relative in the formal sector as an instrument for assignment into the formal sector.8 We ﬁnd that the coeﬃcients in the two wage regressions remain signiﬁcantly diﬀerent.9 7



This includes speciﬁcations where all individual variables are interacted with the Gender variable. Findings for each round of the survey estimated separately were similar, although speciﬁc coeﬃcients can diﬀer markedly between rounds. To be concise, we only report results for the full sample. Other results are available from the authors upon request. 8 This variable does not seem to have a signiﬁcant impact on wages when included in the wage regression but seems to be strongly related to sector assignments. 9 Results are available on request.
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The semiparametric methods we implement below relax the parametric assumptions required by all the previous methods. They also deal more eﬀectively with selection on the basis of observable characteristics by restricting wage comparisons to similar workers. The possibility of selection on the basis of unobservable characteristics remains. As in the parametric case, we will exploit the panel structure of our data to partially control for unobserved but ﬁxed earning-relevant characteristics.
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Semiparametric tests



5.1



Method



As in section 2, let X and Y denote individual and employer characteristics, respectively. Using the terminology of the program evaluation literature (Lalonde, 1986, Heckman, LaLonde and Smith 1999), we deﬁne the formal sector premium as the following average eﬀect of treatment on the treated :     α = E w F |X, Y, Sector = 1 − E w I |X, Y, Sector = 1 .



(5.1)



In order to estimate the last term, we make the following conditional independence assumption (also known as the ignorability of assignment condition) of Rosenbaum and Rubin (1983, 1984): w F , w I ⊥ Sector|X, Y.



(5.2)



This assumption requires that selection only occur on the basis of characteristics spanned by X and Y . The estimator can then be written as:     α = E w F |X, Y, Sector = 1 − E w I |X, Y, Sector = 0



(5.3)



To estimate α with our data, write i ∈ F if worker i is formally employed, i ∈ I otherwise
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and denote by pi the propensity score P (Sector = 1|Xiobs , Yiobs ) of worker i given their vector (Xiobs , Yiobs ) of observed individual and employer characteristics. Rosenbaum and Rubin (1983, 1984) establish that if the conditional independence condition holds, and propensity scores are almost surely interior, conditioning on propensity score is equivalent to conditioning on the covariates themselves. The matching estimator of the formal sector premium is αM



   1  = ηij wjI wiF − N i∈F j∈I



(5.4)



where N is the number of formal workers in the sample under consideration, and ηij ∈ [0, 1] denotes the weight assigned to informal worker j in building a comparison wage for formal worker i. In all the versions of (5.4) which we implement in the next subsection, the weight assigned to worker j falls as |pi − pj | rises. In other words, the comparison observations in the informal sector are weighted on the basis of the proximity of their propensity score to the corresponding formal observation. Clearly, the reliability of semiparametric estimators depends on the ability of propensity scores to account for cross-sector diﬀerences in employee and employer characteristics. Propensity scores turn out to be an eﬀective proxy for these characteristics in our application, as we argue in the next subsection.



5.2



Results



We begin by estimating propensity scores with a probit speciﬁcation. The dependent variable is Sector, our dummy variable for formal employment. The independent variables are age, gender, an indicator variable which takes the value 1 if any other family member was employed in the formal sector in that year, and dummies for establishment size and education. Not surprisingly, table 4 shows that propensity scores rise with establishment size, age and education and that men are more likely to be formally employed than women.10 10



We experimented with a variety of speciﬁcations for the propensity score, including ones with interactions and higher order terms. As in Dehejia and Wahba (2002) we chose the most parsimonious speciﬁcation that balances the covariates between the formal and informal sector when the data are stratiﬁed by propensity score.



11



Figure 1 plots the distribution of propensity scores in the two sectors for each of our three sample years. Naturally, the formal sector emphasizes high propensity scores. What is critical for our estimation technique is that the two distributions have similar support.11 Since we use propensity scores as a device to match workers, it is also important to verify that they constitute an eﬀective proxy for observable characteristics. The ﬁrst row of each panel of table 5 shows that the characteristics of formal and informal workers diﬀer signiﬁcantly in all years. But conditioning on propensity scores greatly reduces those diﬀerences. Table 5 compares the mean characteristics of employees in the two sectors for ﬁve subsamples corresponding to ﬁve diﬀerent propensity scores interval. It indicates that by comparing workers with similar propensity scores, we are in fact comparing workers with similar individual and employer characteristics. Diﬀerences in means are small and insigniﬁcant in each propensity score interval, with the exception of gender. To better control for the possible eﬀect of gender, we present separate results for males and females. We report results for three diﬀerent matching estimators. First, in the caliper matching estimation, each formal sector employee is matched with the set of informal sector workers whose propensity scores are within δ = 10−4 of the propensity score of the formal worker under consideration.12 The propensity score and the matching estimator are computed separately for each year. The resulting version of expression (5.4) is αM =



1 NM F











 wiF −



i∈F







 nij wjI



j∈I



where NM F is the number of observations in the formal sector that could be matched, and, 11



The fact that treated observations are over-represented at high propensity scores raises our estimated standard errors. As discussed in footnote 14, standard errors increase when certain controls are repeatedly used. 12 Results for δ = 10−3 were similar.
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for all (i, j) ∈ F × I,



nij =



⎧ ⎪ ⎨ 0 ⎪ ⎩



if |pi − pj | > δ 1 |pi −pj |



1 {i,j:|pi −pj |≤δ} |pi −pj |



otherwise



The weights, therefore, vary in inverse proportion to the distance between propensity scores. Second, we report a “nearest neighbor” estimate of the formal sector premium, where each formal sector worker is matched with the informal worker who has the closest propensity  p −p  score. Finally, we also calculate a kernel estimator for which ηij = K i h j ∀(i, j) ∈ F × I where K is the Epanechnikov Kernel and h, the bandwidth, is set to 2.34N −1/5 .13 Table 6 presents the results for these three matching techniques. In contrast to the parametric results, the wage premium based on both the caliper and the Epanechnikov kernel estimators is negative for all years, signiﬁcantly so for two of the three years. The nearest neighbor estimator is small and insigniﬁcant in all years.14 Thus no systematic formal sector premium can be found in our sample. These numbers could of course hide signiﬁcant variations in wages for speciﬁc types of individuals in the sample. Table 7 splits the sample according to various criteria. Interestingly, workers with low propensity scores show a signiﬁcantly negative premium. These 13



We experimented with a variety of bandwidths and kernel functions (Gaussian and Triangular) with little eﬀect on the results. 14 A consistent estimate of the variance of the caliper matching estimator is   



2  I  F 1 {i,j:|pi −pj |≤δ} ηij .V ar w V ar w + NMF NMF Notice that it is inversely related to the number of observations which can be matched. For the nearest neighbor estimator the corresponding expression is 



    F n2 1 V ar w + i∈I i .V ar wI . NF NF for a formal worker. There is therefore a high where ni is the number of times worker i is used as



a match 2 n is small when informal workers are all used a penalty for using certain controls often. Indeed, i∈{I} i comparable number of times, which occurs when the composition of the treated (formal) and the control (informal) group is similar as is in the case of several subsamples. For the kernel estimator, we report bootstrapped standard errors with 50 replications.
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subcategories comprise low skill individuals working in poorly paid occupations. This suggests that the formal sector does not oﬀer higher wage expectations to low income workers. As the propensity score rises, the wage premium usually goes up. Table 7 also shows that the formal sector premium for women is always negative and statistically signiﬁcant for one year. For young workers and workers with low education, the premium is negative and statistically signiﬁcant for two out of the three years. For males, the premium is negative in all years but not signiﬁcantly diﬀerent from zero. There is, therefore, no evidence that returns to age, education and gender are higher in the formal sector than in the informal sector.



5.3



Robustness



In this section we evaluate the sensitivity of our semiparametric ﬁndings to various econometric and measurement considerations. The importance of controlling for employer size. Large ﬁrms and establishments pay more in most countries, regardless of whether the informal economy is large or small. Since establishments tend to be larger in the formal sector, formal wages will appear signiﬁcantly higher in any study where size variables are not available, or not used as a controls. This, naturally, occurs with our sample as well. Table 8 presents the results of computing caliper matching estimators without taking account of establishment size in the probit estimation of propensity scores. A signiﬁcant formal sector premium emerges in all subsamples. However, if one excludes size variables from the propensity score estimation and then imposes the constraint that only workers in identical employer size categories should be compared, the premium once again vanishes.15 This conﬁrms that a formal sector premium emerges if and only if workers employed in diﬀerent size categories are compared. The importance of employer size in our ﬁndings raises two natural questions. First, since employer size and sector assignments are correlated, the parametric evidence of a formal 15



In fact, the premium is signiﬁcantly negative for workers employed in establishments with 5 employees or fewer and workers employed in establishments with 6 to 25 employees. These results are available upon request.
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sector premium could be a result of the fact that size matters in complex, non-linear ways that our dummy variables cannot capture. To evaluate this possibility, we re-estimated our baseline wage regression within each size category. A signiﬁcant formal premium remains in all cases.16 Second, one could interpret the size wage premium we ﬁnd as evidence that labor markets are segmented according to ﬁrm (or establishment) size. In fact, several studies deﬁne informal employment as employment in a small ﬁrm. This view of informal employment is inappropriate in our opinion since many workers in small establishments receive all mandated beneﬁts while many workers in large establishments do not receive any beneﬁts. That large establishments emphasize formal employment is clear, but the view that all employment in large establishments is formal is not supported by the evidence. Furthermore, the returns to size implicit in our baseline parametric speciﬁcation are not unlike what one ﬁnds in industrialized nations such as the U.S. (See e.g. table 9 in Oi and Idson, 1999 for results from similar wage regressions with size controls for the U.S.) In our 1993 sample, the ratio of average hourly earnings in establishments with over 500 employees to average earnings in establishment with 25 employees or fewer is 1.74 for men, 1.38 for women. Using Current Population Survey data, Oi and Idson ﬁnd that in the U.S. men employed in ﬁrms with 1,000 or more employees earn 1.45 times more on average than men employed in ﬁrms with fewer than 25 employees. For women, the ratio is 1.30. Oi and Idson also report that in Japan in 1988, the earnings ratio between ﬁrms with 1,000 employees or more and ﬁrms with 10 to 99 employees was 1.69 for men, 1.68 for women. In short, Argentina’s size-wage premium is not very diﬀerent from what one ﬁnds with comparable evidence from industrialized nations. While the determinants of the size-wage premium remain the cause of much debate, it is seldom presented as evidence that labor markets are segmented in those nations. (Oi and Idson, 1999, review a variety of existing theories.) Unobserved worker characteristics. One concern is the possibility that the conditional 16



Those results are available upon request. A premium also remains in all cases after splitting our parametric results by education category, by gender, and by industry.
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independence assumption may be violated. This occurs if selection into the formal sector depends on unobserved heterogeneity which aﬀects wages but cannot be included as a conditioning variable in estimating the propensity score. In principle, one can control for ﬁxed but unobserved earning determinants by combining the matching estimator with a diﬀerence-indiﬀerence estimator (see e.g. Blundell and Costa Dias, 2000.) In the context of our study, this amounts to comparing the change in wage for workers who move from the informal to the formal sector to the wage change of workers who remain in the informal sector from one period to the next. Table 9 shows the number of transitions between surveys. There is signiﬁcant mobility between sectors, in both directions. In the sample of individuals we observe for at least two consecutive surveys, about 10 percent of formal workers move to the informal sector, while about a third of informal workers move to the formal sector. We use these transitions to calculate a diﬀerence-in-diﬀerence matching estimator of the formal sector premium. Formally, denote by I → F the set of workers who move from the informal sector to the formal sector from one period to the next, and denote by I → I the set of workers who remain in the informal sector. The diﬀerence-in-diﬀerence estimator of the average treatment eﬀect is given by αM D =



1 NT







 







wiF,t+1 − wiI,t −



i∈I→F



 



ηij wjI,t+1 − wjI,t



 



j∈I→I



NT is the number of individuals that transit between the informal and formal sector and t and t + 1 denote two consecutive surveys. We choose comparison weights ηij with the same caliper approach as before. The propensity score in this case is the probability that a worker with a given set of characteristics moves from the informal to the formal sector. The variable we use for establishment size is the employer size at the end of the period. This estimator is based on the assumption that wages in the control group sector evolve in the same way as wages in the treatment group would have, had they not been treated. Conditioning on the probability of a sector change, wage changes must be independent of whether a sector change occured. Since moves from one sector to the other are clearly endogenous, that 16



condition is unlikely to be met. The direction of the resulting bias is unclear. If most transitions are voluntary, endogeneity should bias the premium upward as it is workers with high wage oﬀers from the formal sector that move. But if transitions are triggered by involuntary separations, the bias could work in the opposite direction because less productive workers are more likely to lose their jobs. The time period we consider (1993-1995) encompasses vastly diﬀerent macroeconomic conditions. In 1993 and 1994, Argentina experienced healthy growth rates. But the currency crisis that hit Mexico in December of 1994 triggered steep recessions in most Latin American nations, including Argentina. Between the May survey of 1994 and the May survey of 1995, the employment rate fell from 38.6 percent to 36.5 percent in the Gran Buenos Aires Area, after holding steady during the previous three surveys. Presumably given those circumstances, a much greater fraction of separations were voluntary in the ﬁrst three inter-survey periods we consider than in the last two. The fact that a negative and sometimes signiﬁcant premium emerges even during favorable economic conditions (as shown in table 10) is reassuring. For the last two transitions, the premium is not signiﬁcantly diﬀerent from zero. Those results suggest that workers who move to the formal sector do not see a change in their wage that is signiﬁcantly greater than what other workers experience between surveys. This remains true if one computes a diﬀerence-in-diﬀerence estimator for the same subgroups as in table 7, but the small number of observations makes these results imprecise. They are available upon request. The value of beneﬁts. While we ﬁnd no signiﬁcant diﬀerence in gross wages across sectors, formal employment may still dominate informal employment when one takes into account other aspects of jobs that are valued by employees. Most obviously, informal workers do not receive pension or unemployment insurance beneﬁts, and taking the value of those beneﬁts into account could aﬀect our results.17 17



Partially oﬀsetting the value of those beneﬁts is the fact that some informal workers become subject to income taxation when they enter the formal sector. During the time period we consider, personal income tax rates varied from 0 to 33 percent in Argentina. But the exemption level was high: Artana and Susmel (1998) calculate for instance that in 1996, 95 percent of the income declared by married couples with two children was below the exemption level. Therefore, accounting for income taxation is not likely to change our basic ﬁndings much.
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Until a deep reform of the social security system was implemented in July of 1994, employees were required to contribute 10 percent of their wages to the pension system and 1 percent for unemployment insurance. The corresponding contributions for employers were 16 and 1.5 percent of payroll, respectively. The retirement age for male employees with 30 years of service and at least 20 years of contribution was 60, 55 for female employees. Pensions were a function of the employee’s three best earning years during the 10 years preceding retirement.18 Assuming workers perceive both insurance systems as actuarially fair, the value of those beneﬁts could approach 30 percent of current wages. But, as discussed by Pessino (1997), it is a common view that in Argentina “workers regard most contributions as taxes” given the level of uncertainty in the administration of social security. The recent history of Argentina’s pension system supports Pessino’s diagnostic. By the early 1990s, the system was in a state of crisis. Despite the continuous erosion of the real value of pensions in the 1980s,19 the system’s deﬁcit rose to 1.7 percent of GDP in 1993. To improve the solvency of the pension system, the government implemented a set of reforms in 1994.20 The reform also gave employees the option to invest their 11 percent contribution in privately managed pension funds. Despite these changes, the social security system was mired in yet another crisis by the late 1990s. Emergency measures in 2001 targeted both beneﬁts21 and private pension funds.22 Using pension data from Argentina’s ministry of labor and Argentina’s consumer price index as deﬂator, we calculate that between March 18



A comprehensive description of the social security system before and after the 1994 reform is provided by Bour et al., 1994. 19 According to Kritzer (2000) the real value of pensions fell by 28 percent between 1981 and 1988, and another 30 percent from 1988 and 1991. 20 The retirement age was increased by ﬁve years for both men and women, worker contributions were increased by 1 percent and the minimum number of years of contribution by 10. The average beneﬁt replacement ratio was reduced from 70-82 percent of the employee’s three best years to 60 percent. Finally, the reform also mandated the continual revaluation of beneﬁts as a function of current contributions. 21 An emergency decree in July 2001 cut all beneﬁts of more than 500 pesos by 13 percent. The government was ordered to repay these beneﬁts by a court order at the end of 2002, which they plan to do by issuing public debt. 22 In October 2001, the government imposed a “voluntary” swap of its debt to pension funds for new securities with a lower rate of return. In March 2002, all dollar-denominated debt, including that of private pension funds, was converted to pesos at a rate of 1.4 pesos to 1 dollar.
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2001 and March 2003, the real value of the median pension paid under Argentina’s national social security system fell by 25 percent. Given the general level of uncertainty and the recurrent revaluation of pensions, the correlation between current contributions and expected beneﬁts, and therefore, the perceived value of contributions are likely to be small. As a result, accounting for the value of beneﬁts is unlikely to change our results. Job satisfaction. Our analysis ignores non-pecuniary aspects of jobs. Formal workers could be more satisﬁed with their jobs than informal workers because of dimensions other than wages and beneﬁts. Argentina’s household survey contains some questions that attempt to gauge the respondent’s satisfaction with their current job. For instance, the survey asks all employees whether they are currently looking for another job. If informal workers tend to be more dissatisﬁed with their job than formal workers, the fraction of workers with a given set of job and personal characteristics who answer the question positively should be higher in the informal sector. Table 2 shows that on average and for all years, more workers are looking for another job in the informal sector than in the formal sector. But much like for wages, these average diﬀerences could stem solely from diﬀerences in the distribution of job and personal characteristics across sectors. In fact, table 11 shows that no signiﬁcant diﬀerences between sectors remain after controlling for those characteristics via caliper matching. This is true for all our basic sample splits as well. The survey also asks whether workers would like to work more hours. Here too, as shown in table 2, a larger fraction of informal workers answer that question positively. But once again, these average diﬀerences disappear after controlling for personal and job characteristics, as table 11 shows. In fact, it is not even the case that informal workers work signiﬁcantly fewer hours than formal workers with similar personal and job characteristics (see bottom panel of table 11.) In summary, the proxies for job satisfaction which our data contains provide no evidence that formal jobs are considered by employees to be superior to informal jobs.
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6



Conclusion



We ﬁnd no evidence of a formal sector wage premium in Buenos Aires and its suburbs with data from the Permanent Household Survey for the 1993-1995 time period. While wages are higher on average in the formal sector, this apparent premium disappears after controlling semiparametrically for individual and employer characteristics. In fact, we ﬁnd that groups often thought to be queuing for formal sector jobs such as young and uneducated workers would expect lower wages in the formal sector. Furthermore, proxies for job satisfaction available in our data do not suggest that informal workers are relatively more dissatisﬁed with their jobs. Our results conﬁrm that parametric tests of the dual labor market hypothesis can yield misleading results. We also ﬁnd that controlling for establishment characteristics, particularly size, is important. In both sectors, large establishments pay more in Argentina, as they do in most countries. We interpret this ﬁnding as suggesting that much of the formal sector premium previous studies report is in fact a standard size-wage premium. There remains to explain why the distribution of age, gender and education characteristics diﬀers so much across sectors in a context where labor markets appear to be competitive. There are many potential explanations. To cite but one, ﬁrms that operate informally tend to operate at a lower capital to labor ratio than formal ﬁrms, in part because they have limited access to outside ﬁnancing (See Thomas, 1992, for a discussion.) To the extent that unskilled labor is a better substitute for physical capital than skilled labor, the informal sector will tend to emphasize unskilled labor, regardless of whether labor markets are segmented. (This explanation is formalized by Amaral and Quintin, 2002.) In other words, segmentation arguments are not necessary to account for salient features of labor markets in developing nations. Since these arguments do not appear to be founded on strong empirical evidence, their prevalence in the development literature is surprising.
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A



Data appendix



A.1



Definition of the variables



Real hourly wages Hourly wages are calculated by dividing monthly income derived from primary occupations by



52 12



times weekly hours. Argentina’s Consumer Price Index is used to obtain real wages.



The earnings of individuals who receive an “aguinaldo” are multiplied by



13 . 12



The aguinaldo



or “Christmas bonus” refers to two payments of half a month worth of earnings each that employers are required by law to make to their employees. Sector assignments The Sector variable takes value 1 if the individual receives both pension and unemployment insurance beneﬁts, 0 otherwise. Establishment size Establishment size is measured in terms of employment. We created dummy variables for the following categories: 0 to 5 employees, 6 to 25 employees, 26 to 50, 51 to 100, 101 to 500, and more than 500 employees. Industry Establishments are also classiﬁed according to the three-digit International Standard Industrial Classiﬁcation. We created a dummy variable for each two-digit category. Education levels The survey reports the highest educational level achieved by individuals in eight mutually exclusive categories. A dummy called High-school takes value 1 if the individual’s education level is in one of the ﬁve following categories: Nacion´al, Comercial, Normal, T´ecnica, Otra ense˜ nanza media. Dummies were also created for Primary, Superior (senior high-school) and University educational levels. Household members in the formal sector The dummy variable Fhousehold takes value 1 if a member of the individual’s household (other than the individual him or herself) is formally employed, 0 otherwise.
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A.2



Sample selection criteria



Our initial sample consists of all responses recorded in one of the 6 household surveys carried out in Argentina between 1993 and 1995 for which the recorded age is between 16 and 65 years. Households are surveyed four consecutive periods. A given individual, therefore, appears up to 4 times in the sample. On average, individuals appear 1.8 times. This initial sample contains 68,793 observations. We then make the following sampling decisions (the size of the remaining sample after each step is shown in parenthesis): 1. Keep observation if occupation is employee. (18,277) 2. Drop observation whose education, gender, age or employer information is missing. (16,930) 3. Drop observation if weekly hours worked exceeds 80 hours. (16,338) 4. Drop observation if beneﬁts information is missing. (16,244) 5. Drop observation whose hourly earnings in primary occupation cannot be computed. (15,692) In the last three steps, we found that the average education, gender and age characteristics of the dropped sample do not diﬀer signiﬁcantly form those of the retained sample. We also found that retaining individuals who report that they work more than 80 hours does not alter our results.
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B



Tables



Table 1: Diﬀerences in average real wages, Buenos Aires and its suburbs 1993 Obs. Mean Severance pay 3344 4.2665 No severance pay 1922 3.2501 T-statistic 9.13 Paid vacations 3732 4.1983 No paid vacations 1534 3.1590 T-statistic 8.80 Retirement beneﬁts 3528 4.2431 No retirement beneﬁts 1738 3.1900 T-statistic 9.24 Unemployment insurance 3283 4.2832 No unemployment insurance 1983 3.2536 T-statistic 9.31 At least one beneﬁt 3784 4.1858 No beneﬁt 1482 3.1543 T-statistic 8.65 Sector = 1 3261 4.2870 Sector = 0 2005 3.2588 T-statistic 9.32



1994 Obs. Mean 3416 4.6221 1845 3.4864 9.80 3743 4.5514 1518 3.4162 9.29 3601 4.5916 1660 3.4260 9.80 3420 4.6076 1841 3.5108 9.46 3798 4.5418 1463 3.3985 9.26 3406 4.6129 1855 3.5094 9.53



1995 Obs. Mean 3340 4.4074 1826 3.1652 10.39 3614 4.3385 1552 3.1063 9.87 3469 4.3688 1697 3.1496 10.01 3364 4.3967 1802 3.1685 10.24 3677 4.3265 1489 3.0837 9.84 3344 4.3940 1822 3.1870 10.08



Notes: Wages in 1995 pesos, and corrected for Christmas bonuses (aguinaldo). Sector = 1 if employee receives both pension and unemployment insurance beneﬁts.
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Table 2: Individual and job characteristics of formal and informal sector employees 1993 Formal



Informal



Education None 0.004 0.006 Primary 0.311 0.476 High-school 0.414 0.377 Superior 0.069 0.037 University 0.202 0.104 Establishment size (employees) 5 or fewer 0.126 0.592 6 to 25 0.273 0.244 26 to 50 0.159 0.055 51 to 100 0.120 0.045 101 to 500 0.181 0.041 More than 501 0.142 0.023 Gender Male 0.652 0.544 Female 0.348 0.456 Another family member in the formal sector Yes 0.445 0.346 No 0.555 0.654 Average age 37.43 33.62 Hours worked 45.27 40.92 Would you like to work more hours? Yes 0.243 0.300 No 0.752 0.699 Are you looking for another job? Yes 0.136 0.231 No 0.861 0.760 Observations 3261 2005



1994 1995 Formal Informal Formal Informal 0.003 0.307 0.413 0.086 0.192



0.009 0.476 0.390 0.026 0.099



0.003 0.344 0.387 0.076 0.190



0.008 0.465 0.364 0.034 0.045



0.145 0.275 0.148 0.133 0.168 0.131



0.587 0.262 0.055 0.040 0.033 0.024



0.141 0.271 0.144 0.133 0.190 0.121



0.623 0.246 0.036 0.030 0.045 0.020



0.644 0.356



0.573 0.427



0.627 0.373



0.532 0.468



0.456 0.544 37.19 45.12



0.361 0.639 33.43 39.82



0.421 0.579 37.33 44.51



0.325 0.675 33.26 38.32



0.252 0.748



0.343 0.657



0.329 0.670



0.430 0.570



0.138 0.860 3406



0.295 0.705 1855



0.197 0.802 3343



0.400 0.600 1822



Notes: Entries give the fraction of employees in each category. Age is measured in years.
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Table 3: OLS regressions



Age Age2 Gender† Sector†† Hours Marital Status ∗ Establishment Size 6 to 25 26 to 50 51 to 100 101 to 500 ≥ 501 Education Levels Primary High-school Superior University Industry Mining Manufacturing Electricity, Gas, Water Construction Retail Transport Finance Services Year 1994 dummy Year 1995 dummy R2



Dependent variable is log real hourly wages Baseline Speciﬁcation 2: all variables speciﬁcation interacted with Sector 0.0459 (10.57) 0.0539 (8.22) -0.0215 (-2.33) -0.0005 (-9.69) -0.0006 (-7.85) 0.0003 (2.54) 0.0734 (2.95) 0.0719 (1.58) 0.0294 (0.54) 0.2535 (9.73) 0.3738 (1.78) 0.0022 (1.49) -0.0162 (-22.12) -0.0168 (-15.85) 0.1845 (7.22)



0.2263 (5.18)



-0.0692 (-1.28)



0.1003 0.1738 0.1771 0.2254 0.3177



(3.38) (4.54) (4.27) (5.72) (7.16)



0.1192 0.0722 0.1745 0.2441 0.4276



(2.64) (0.75) (1.69) (2.53) (3.53)



-0.0382 (-0.63) 0.1087 (1.02) -0.0155 (-0.14) -0.0410 (-0.38) -0.1389 (-0.98)



0.1166 0.2698 0.4529 0.5312



(1.55) (3.64) (5.40) (6.73)



0.0417 0.1073 0.2458 0.4180



(0.37) (0.96) (1.63) (3.05)



0.0895 (2.24) 0.1649 (3.54) 0.1079 (1.95) 0.0073 (0.19) 0.1504 (3.58) -0.0075 (-0.17) -0.1405 (-3.21) 0.1689 (4.08) 0.1078 (4.51) 0.0022 (0.09) 0.4180



0.0499 (0.61) 0.2013 (2.00) 0.0037 (0.04) -0.0106 (-0.17) 0.0273 (0.33) 0.0453 (0.47) 0.1054 (1.18) 0.1994 (3.06) 0.1095 (4.57) 0.0036 (0.15) 0.4205



0.0961 0.2441 0.3107 0.1629



Fixed eﬀects 0.0384 (0.56) -0.0001 (-0.07) 0.2276 (4.93) -0.0173(-11.37)



0.1771 0.2575 0.2419 0.2612 0.2681



(3.27) (3.72) (3.25) (3.51) (3.21)



(0.47) (1.19) (1.33) (0.93)



0.0503 (0.54) -0.0524 (-0.48) 0.2124 (1.92) 0.0253 (0.32) 0.1703 (1.78) -0.0664 (-0.60) -0.2782 (-2.71) -0.1522 (-1.72)



0.1413 (1.16) 0.0959 (0.65) 0.1602 (0.96) 0.0452 (0.55) -0.0949 (-0.73) 0.0367 (0.30) -0.0061 (-0.04) 0.1970 (1.50)



0.0727



Notes: T-statistics based on standard errors clustered on year are in parenthesis. In the second speciﬁcation, the right-hand column shows coeﬃcients and t-statistics for variables interacted with the sector variable. † 1=Male, 0=Female, †† 1=Formal Sector, 0=Informal Sector, ∗ 1=Married, 0=Single. Omitted education dummy is no education, omitted establishment size is 5 or fewer employees, omitted industry dummy is agriculture.
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Table 4: Results of Probit estimation of propensity scores



Age Gender FHousehold Establishment Size 6 to 25 26 to 50 51 to 100 101 to 500 ≥ 501 Education Primary High-school Superior University



1993 0.0135 (0.0016) 0.2161 (0.0438) 0.2520 (0.0425)



1994 0.0134 (0.0016) 0.1249 (0.0442) 0.2200 (0.0423)



1995 0.0151 (0.0016) 0.2013 (0.0440) 0.2296 (0.0441)



0.9601 1.4489 1.4243 1.6716 1.8223



(0.0513) (0.0718) (0.0790) (0.0758) (0.0911)



0.7920 1.3663 1.3771 1.6826 1.7141



(0.0502) (0.0728) (0.0803) (0.0812) (0.0951)



0.9323 1.6582 1.6925 1.6865 1.7771



(0.0510) (0.0843) (0.0878) (0.0753) (0.0998)



-1.5025 -1.2181 -1.0624 -1.0896



(0.0819) (0.0757) (0.1144) (0.0884)



-1.2957 -0.9549 -0.4620 -0.8732



(0.0810) (0.0731) (0.1165) (0.0879)



-1.3796 -1.1825 -0.7888 -1.1351



(0.0823) (0.0761) (0.1184) (0.0872)



Notes: The dependent variable is 1 if the individual is in the formal sector. Omitted education dummy is no education, omitted establishment size is 5 or fewer employees. Asymptotic standard errors are in parentheses.
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-0.17* 0.00 -0.05 0.11 0.05 -0.08 -0.14* -0.13 -0.07 0.00 0.07 -0.02



-0.01* 0.00 0.00 0.00 -0.03 -0.03



-0.01* 0.00 0.00 0.00 -0.04 0.00



0.01 0.11 0.03 -0.02 -0.09 0.07



0.02 0.00 0.04 -0.08 -0.06 0.04 0.06 0.00 0.00 -0.01 0.05 0.02



0.06* 0.00 0.00 -0.02 0.02 0.05



0.03* 0.00 0.00 0.01 0.01 -0.02



-0.16* -0.04 -0.01 -0.04 0.02 0.00



-0.01* 0.00 0.00 0.00 -0.02 -0.01



0.04* 0.04 0.00 0.00 -0.04 0.04



Education Prim. H. S. Sup.



None



0.08* 0.01 0.05 0.03 0.00 -0.06



0.09* 0.00 0.01 0.00 0.01 0.01



0.10* 0.00 0.01 0.03 0.03 -0.01



Univ.



-0.48* 0.00 0.00 -0.06 -0.04 -0.01



-0.44* 0.00 0.00 -0.06 -0.03 -0.02



-0.47* 0.00 0.00 -0.02 -0.02 -0.01



≤5



0.03 0.00 0.00 0.06 0.01 -0.07



0.01* 0.00 0.00 0.06 -0.03 -0.02



0.03* 0.00 0.00 0.02 -0.05 -0.02



6-25



0.11* 0.00 0.00 0.00 0.01 0.00



0.09* 0.00 0.00 0.00 0.03 -0.04



0.10* 0.00 0.00 0.00 0.03 -0.04



0.10* 0.00 0.00 0.00 0.01 0.01



0.09* 0.00 0.00 0.00 0.01 -0.01



0.07* 0.00 0.00 0.01 0.03 -0.06



0.14* 0.00 0.00 0.00 0.01 0.01



0.14* 0.00 0.00 0.00 0.01 0.05



0.14* 0.00 0.00 0.00 0.00 0.04



Establishment Size 25-50 51-100 101-500



0.10* 0.00 0.00 0.00 0.00 0.06



0.11* 0.00 0.00 0.00 0.00 0.06



0.12* 0.00 0.00 0.00 0.00 0.08



≥ 501



0.10* -0.25* 0.11* -0.06 -0.08* 0.04



0.07* 0.30 0.15* 0.10* -0.09* -0.07*



0.11* 0.14* 0.19* -0.04 -0.05 -0.06



Gender



0.10* -0.05 0.02 0.00 0.05 0.02



0.08* -0.16 0.01 -0.03 0.02 0.05



0.11* 0.00 -0.01 -0.05 0.07 0.05



Fh



4.07* 2.21 1.04 -0.88 0.94 1.21



3.76* -1.19 1.23 1.88 1.16 -1.25



3.80* 0.67 0.31 2.35 0.47 1.58



Age



Note: An asterisk denotes that the diﬀerence in means is signiﬁcantly diﬀerent from zero at a 5 percent level of signiﬁcance. Fh is short-hand for the Fhousehold variable.



Propensity score range 1993 All [0.0, 0.2] (0.2, 0.4] (0.4, 0.6] (0.6, 0.8] (0.8, 1] 1994 All [0.0, 0.2] (0.2, 0.4] (0.4, 0.6] (0.6, 0.8] (0.8, 1] 1995 All [0.0, 0.2] (0.2, 0.4] (0.4, 0.6] (0.6, 0.8] (0.8, 1]



Table 5: Diﬀerence in Means between the Formal and Informal Sector



Table 6: Matching estimators Period 1993 1994 1995



Caliper Nearest neighbor -0.084 (0.075) 0.052 (0.081) -0.183 (0.072) 0.110 (0.075) -0.168 (0.079) 0.022 (0.088)



Epanechnikov kernel -0.016 (0.015) -0.066 (0.016) -0.009 (0.017)



Notes: In caliper matching, δ = 10−4 . Standard errors are in parenthesis.



Table 7: Caliper matching estimator for various subgroups



M



pi ∈ [0.0, 0.2] pi ∈ (0.2, 0.4] pi ∈ (0.4, 0.6] pi ∈ (0.6, 0.8] pi ∈ (0.8, 1.0] Females Males Age ≤ 40 Low education Large establishments



α -0.523 -0.291 -0.338 -0.222 0.369 -0.064 -0.116 -0.055 -0.228 0.444



1993 Std. error 0.345 0.149 0.149 0.136 0.174 0.094 0.098 0.126 0.115 0.214



M



α -0.389 -0.452 -0.254 -0.045 -0.092 -0.181 -0.137 -0.282 -0.298 0.005



1994 Std. error 0.370 0.135 0.198 0.131 0.145 0.089 0.091 0.129 0.102 0.221



M



α -1.415 -0.443 0.045 -0.156 -0.045 -0.150 -0.043 -0.360 -0.077 -0.087



1995 Std. error 0.505 0.136 0.246 0.146 0.144 0.095 0.108 0.112 0.110 0.167



Notes: Low education individuals have some primary education or less. Large establishments employ more than 100 employees.



Table 8: Caliper matching estimator without controlling for establishment size



M



Full sample Age ≤ 40 Females Males Low education



α 0.240 0.312 0.172 0.275 0.083



1993 Std. error 0.049 0.048 0.068 0.049 0.049



M



α 0.228 0.228 0.111 0.259 0.107
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1994 Std. error 0.044 0.040 0.060 0.044 0.042



M



α 0.212 0.226 0.115 0.262 0.099



1995 Std. error 0.044 0.042 0.062 0.044 0.042



Table 9: Sample transitions Formal sector Informal sector Period Movers Stayers Movers Stayers 5-1993 to 10-1993 77 596 116 205 102 706 128 268 10-1993 to 5-1994 81 788 123 252 5-1994 to 10-1994 10-1994 to 5-1995 84 784 77 224 88 770 81 275 5-1995 to 10-1995



Table 10: Diﬀerence-in-diﬀerence matching estimator Period αM DD 5-1993 to 10-1993 -0.546 10-1993 to 5-1994 -0.708 5-1994 to 10-1994 -0.640 10-1994 to 5-1995 -0.221 5-1995 to 10-1995 0.436
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Std. error 0.451 0.361 0.230 0.302 0.526



Table 11: Matching estimators for measures of job satisfaction 1993 Are you looking for another job? Full sample 0.012 (0.030) Men -0.012 (0.038) Women 0.063 (0.051) Age ≤ 40 0.010 (0.039) Primary or less education 0.011 (0.053) Large establishments -0.036 (0.051) Would you like to work more hours? Full sample -0.016 (0.021) Men -0.023 (0.025) Women -0.036 (0.038) Age ≤ 40 -0.023 (0.025) Primary or less education -0.048 (0.034) Large establishments 0.187 (0.061) How many hours do you work a week in Full sample -0.061 (0.027) Men -0.021 (0.027) Women -0.108 (0.059) Age ≤ 40 -0.088 (0.035) Primary or less education 0.005 (0.051) Large establishments -0.048 (0.053)



1994 -0.041 -0.048 -0.084 -0.065



(0.031) (0.038) (0.057) (0.041)



1995 -0.069 -0.042 -0.147 -0.066



(0.034) (0.044) (0.049) (0.042)



-0.021 (0.050) -0.036 (0.060)



-0.074 (0.053) -0.138 (0.070)



-0.059 -0.044 -0.136 -0.047



-0.097 -0.033 -0.237 -0.081



(0.023) (0.030) (0.038) (0.028)



-0.011 (0.035) -0.052 0.083 (0.063) -0.078 your primary occupation? -0.014 (0.031) -0.033 -0.045 (0.031) -0.082 0.093 (0.070) 0.109 -0.004 (0.042) -0.079



(0.038) (0.063)



(0.022) (0.026) (0.042) (0.028)



-0.015 (0.056) 0.013 (0.052)



(0.035) (0.035) (0.062) (0.042)



0.013 (0.061) 0.114 (0.075)



Notes: Entries are caliper matching estimators for answers to the questions in italics where 1=Yes and 0=No. In bottom panel, we compare log(hours worked) in the two sectors. Standard errors are in parenthesis.
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Figure 1: Frequency distribution of propensity scores 1993 sample 0.06 Formal sector Informal Sector
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