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Abstract: This work sought to provide new evidence on the impact of the Brazilian Unemployment Insurance
Program (Programa Seguro-Desemprego) on the reinsertion wages of its beneficiaries, considering the
Brazilian rural environment. Datafrom the National Household Sample Survey (Pesquisa Nacional por
Amostra de Domicilios- PNAD) of 2015 was used, as well as the Sharp model discontinuity regression
method. The results showed a positive effect on the reinsertion wages of individuals who participated in the
Unemployment Insurance Program in rural Brazil. When disaggregating by Brazilian regions, the Southeast
region had a greater positive effect on reinsertion wages, while the Midwest region has a negative effect on
workers who participated in the Unemployment Insurance Program. Among the main conclusions, it is a fact
that the Unemployment Insurance program had a positive effect for Brazilian formal rural workers residing
in the Southeast of the country, but a negative effect for those residing in the Center-West region of Brazil.

Keywords: Brazilian Unemployment Insurance Program, discontinuity regression, rural environment.

Resumo: Este trabalho buscou fornecer novas evidéncias sobre o impacto do Programa Seguro-
Desemprego sobre o salario de reinser¢do de seus beneficiarios, considerando o ambiente rural brasileiro.
Foram utilizadas informag¢8es da Pesquisa Nacional por Amostra de Domicilios - PNAD de 2015, bem
como o método de regressdo de descontinuidade do modelo de Sharp. Os resultados mostraram efeito
positivo sobre os salarios de reinsercdo das pessoas que participaram do Programa Seguro-Desemprego
no Brasil rural. Na desagregacdo por regides brasileiras, a regido Sudeste teve maior efeito positivo sobre
o0s salarios de reinsercdo, enquanto a regido Centro-Oeste teve efeito negativo sobre os trabalhadores que
participaram do Programa Seguro-Desemprego. Dentre as principais conclusdes tem-se que o programa
Seguro-desemprego apresentou efeito positivo para empregados rurais formais brasileiros que residem no
Sudeste do pais, porém efeito negativo para os residentes na regido Centro-Oeste do Brasil.

Palavras-chave: Programa Brasileiro de Seguro-Desemprego, regressdo descontinua, ambiente rural.

1 INTRODUCTION

The unemployment insurance program (Programa Seguro Desemprego - PSD) in Brazil
has been used as a source of temporary income, allowing an unemployed worker to be more
selective in the “choice” of the next job, while at the same time, opening up new opportunities
to improve their professional training (Balbinotto Neto & Zylberstajn, 2002; Barros et al., 2002).
However, the program is not without its critics, mainly due to its irregular standardization of the
distribution of benefits and its adverse effects, often being, in many people’s view, an incentive
to unemployment and idleness (Balestro & Marinho, 2010).
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According to Barros et al. (2002), unemployment insurance in Brazil represents a subsidy to
the search for a better job to which a worker would have access only when dismissed without
just cause. From that perspective, the program encourages induced dismissal, especially in
periods of economic recovery, and this decrease in the length of work relationships has a
negative correlation on investments in specific human capital, productivity and wage levels.

Seeking to reverse a possible negative correlation between unemployment insurance and
investment in human capital, Chahad (2000) makes some suggestions, among them, to promote,
compulsorily, for workers to receive the insurance value, and professional training for the
beneficiaries, which would enable a higher level of human capital and possibly a reintegration
into the job market with a higher wage level, since receiving this benefit would become a
signal for worker productivity, while at the same time subsidizing their basic needs until their
reallocation in the job market.

The hypothesis proposed here is that unemployment insurance contributes positively to
increasing the reinsertion wages of unemployment program beneficiaries in Brazilian rural
environment. The way in which social programs are constituted has been providing an increasing
range of questions, mainly regarding efficiency, which also includes workers from Brazilian rural
environment where the level of formalization is almost always considered low.

The main objective is to investigate whether there is an effect of the benefit on the reintegration
wages of Brazilian workers who are in an employment relationship in Brazilian rural area, and
whether the relationship between the unemployment benefit and the reinsertion wage is positive,
as proposed by the theoretical perspective of the Theory of Human Capital and labor supply.

In addition, the incentives created by an excessively benevolent unemployment insurance
system can generate distortions that end up making the program less effective and generating
inefficiency in the allocation of resources. The concern with the design of the programs is
as important as their very existence, because it is from there that the correct incentives are
generated, motivating behavior which is considered to be appropriate by society (Camargo, 2004).

In order to test the aforementioned hypothesis, a technique widely used in Economics,
Political Science, and many other social, behavioral, biomedical and statistical sciences is
applied. Lee (2008) reports that the Regression Discontinuity design (RDD) with added covariates
is considered one of the most adequate, credible, non-experimental strategies, within the
framework of causal inference, with the requirement of “balanced” covariates in the cutoff
being the condition enough more natural and relevant’.

To date, in Brazil, we are unaware of any work that provides evidence about the impact of
the country’'s unemployment insurance program on the reinsertion wages of its beneficiaries,
specifically considering Brazilian rural environment, for agricultural and non-agricultural
occupations. For such purposes, we adopt the Sharp model discontinuity regression method.
The focus is on the rural environment of the country, because it displays different characteristics
than the urban area. For instance, rural workers tend to have a higher turnover rate? than
urban workers, particularly for the seasonal aspects of agricultural production, as well as being
more susceptible to sudden unemployment because of volatility in the prices of agricultural
commodities, where employers are eager to reduce costs in adverse scenarios of international
market given that Brazil has been a price taker.

This work consists of five sections, including this introduction. In the second section, a brief
literature review on unemployment insurance programs will be presented at an international
level, and specifically considering Brazil. The third section discusses the methodology, based

' The RDD with added covariates methods is discussed in the empirical strategy section.
2 See, for example, Silva Filho et al. (2014).
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on the data and the discontinuity regression method. In the fourth section, the analysis and
discussion of the model results estimated for rural areas are presented. Lastly, concluding
remarks are made.

2. UNEMPLOYMENT INSURANCE PROGRAM IN BRAZIL AND REINSERATION WAGES

2.1 Search for employment, unemployment insurance and reinsertion wage

Theories that seek to understand unemployment flourished in the mid-1980s and 1990s
(Fitzgerald, 1998). The incorporation of simple observations in the research at points where
the theory of labor market still presented inconsistencies has resulted in rich sets of models
that have helped not only to understand how unemployment responds to various policies and
regulations, but also to better understand other markets.

A model of job search is presented by Fitzgerald (1998), who analyzes how the area decision
of an unemployed worker affects not only their employment decisions but also the general
level of unemployment. Subsequently, the source and nature of data are analyzed?. Initially, the
model focuses on the decision of an unemployed worker to accept a job offered or to continue
looking for a better job. Among the attributes, the model provides a simple framework for
capturing many of the central ideas on which job search theory is based, as well as interesting
economic insights.

The model presented by the author suggests that workers seek to maximize the expected
present value of their lifetime income, which is written as:

EX By (M
t=0

where g is the discount fator between 0 and 1 and y, denotes the income of the worker in
period «. Is is considered that (y, =w*| if the worker is unemployed, and (y, =w) if the worker
is employed with w wage. Thus, factor s determines the rate in which workers discount their

future earnings, and can be written as - I where r is the real interest rate. As the workers
+r

presented in the model have time tending to «, this assumption can be considered as an
approximation of the case in which the workers have many periods to live.

Now, considering the problem of the unemployed worker’s decision to evaluate a wage
offer w, his decision will depend on how the current offer compares to other offers that can
be received. If the chances of receiving a substantially better offer in the next period were
considerable, then the individual may choose to reject the current offer in the expectation of
receiving a better offer in the near future.

The problem of the unemployed worker's decision featured in Fitzgerald (1998) uses the
following notation; consider () as the expected present value of income if the individual
rejects a wage offer w and waits for a better offer, vacce? () if the expected present value of
income is accepted in w, and v (w) the expected present value of income when a wage offer
w is received. Each of these functions presupposes that the unemployed worker will behave
in a way to optimize in future periods, in order to maximize the expected income as presented
in Equation 1.

The function of rejecting an offer and waiting for a better offer is given by, Equation 2:

3 In addition to the work of Fitzgerald (1998), we used the work of Sargent (1987), which provides a more advanced
overview of job search theory.
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vwait(w): W +,BEvOFfer (2)

Where Ev7" is the expected value of +27¢", Being the expected value included in the Unemployment
Insurance subsidy that the worker receives monthly, plus the discount of the expected value of
a new wage offer in the next period. It is important to highlight that v*% (w) is a constant, that
Fitzgerald (1998) describes as v*#, since gy does not vary with w. This reflects the fact that
the next period's wage offer is independent of the offer of the current period, so the value of
rejecting an offer and waiting for a new offer is the same regardless of the offer of this period.
The value of accepting a w wage offer is:

Vaccept(w) _ w+ﬁaEvoﬂer +Bd _a)vaccept(w) 3)

Thus, the worker accepting a wage offer, he or she will receive the income in this period. At
the end of the period, that individual will be employed with probability «, in which case the
worker receives the discounted expected value of receiving a new offer in the following period,
BATe or will continue to work with probability (1-«), in which case that individual receives the
discounted value of accepting the same wage offer in the following period, gv*’(w) income
as presented in Equation 3. Thus, the equation can be rewritten as:

w+ ﬂaEvoﬂer (4)
1-p(1-a)

vaccopt ( W) —

Through Equation 4 it can be noticed that 4’ (y) linearly increases with (w). According
to Fitzgerald (1998), the problem for the worker with an offer at hand is to decide whether to
accept the offer, with value v*, or to reject it, with value »*4. The value of having an offer
at hand is given by the following equation:

Voﬂer (W) = max {vaccept(w)vaait} (5)

It should be noted that offers will be accepted only when the acceptance is more beneficial
to the worker than waiting for a better offer. That is, the worker evaluates labor supply
according to the wage offered and compares it to the reserve (or waiting) wage. When the
wages offered are greater than the waiting value, the worker accepts the new job, otherwise
he or she continues to wait for a better opportunity. For Fitzgerald (1998), the solution to that
problem is characterized by functions v?/*" (w) and v*%(w), and a constant v** (), which
satisfies Equations 3, 4 and 5.

Solving the reservation wage problem (considered here to be the unemployment insurance
benefit), the reservation wage »" is the value of w which satisfies, income as presented in
Equation 6:

yaceept ( Wr)= vwait (6)
Using Equations 2 and 4,

W+ ﬁaEvOffer (wr)

M offer [ r (7)
—Ai-a) w" + faEv (w )
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The Equation 7 states that reinsertion wage is identified as the wage in which the value of
accepting the wage offer (left side of the equation) is equal to the value of rejecting the offer
(right side). That is, the reinsertion wage is the wage in which the worker is only indifferent
between accepting or rejecting the offer. In order to solve the problem for the reintegration
wage, it is necessary to attribute a function to it, which can be written as:

u = r 2
w +S(W—W)

Evoﬁer(wr){ﬁ] e (8)

Using Equation 8 to substitute Ev?7¢" in Equation 7, we obtain a single equation (Equation 9)
for w":

(7]
Wrzwu{ pl-a) } _ )
1-A(-a) | 2(v-w)

However, .w". appears in both sides of the equation. In order to simplify the notation,
Fitzgerald (1998) defines a new function as being, Equation 10:

2
_ w-w'
ot e &

which is the second term on the right-hand side of Equation 9. This function can be interpreted
as the expected benefit of obtaining a new wage when the unemployed worker has an offer at
hand. It is important to note that the function is decreasing in v, indicating that the expected
earnings of a new salary decrease as w" increases. Given »" defined with w, this function will
be 0O, reflecting the fact that there can be no gain in a new offer since w is the highest possible
wage. Equation 9 can be rewritten thus:

wr=w"+¢(wr) (11)

Equation 11 determines the value of wage accepted by the worker based on all parameters
of the model, including unemployment insurance and reinsertion wage. The left side can be
understood as the benefit of accepting a wage offer at the reserve wage level. The right side
can be considered as the value of rejecting the offer and waiting for a new one. It includes the
value of the unemploymentinsurance benefit w* plus the expected gain of a new period. Thus,
the expected gain of receiving additional wage offers depends on how selective the person is.
The more selective the person is, the lower the chances of getting an offer.

Fitzgerald (1998) points out that the reserve wage behavior of the unemployed worker, in
this model, is observable in the “real world” behavior of individuals, where in each period,
many workers choose to continue their job searches, even if they can accept low-paid jobs.
This is probably because there is an expectation that they will find a better job offer eventually.

2.2 The Programa Seguro-Desemprego (PSD) Unemployment Insurance Program in Brazil

Created in Brazil in 1986, the historical background of Programa Seguro-Desemprego (PSD)
unemployment insurance program dates from the Federal Constitution of 1946 (art. 157, inc.
XV) as “assistance to the unemployed”. However, only with the enactment of Law No. 4,923, of
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December 23, 1965, the provision was regulated, constituting a financial assistance in cases of
total or partial shutdown of companies with economic difficulties (Balestro & Marinho, 2010).
Thus, there was a limitation of the benefit to workers of large companies and union members,
since the payment depends on a formal request from the union, by sending lists of beneficiaries
with the respective documentation.

The embryo of the PSD program originates from Decree-Law No. 2,284 of March 10, 1986.
With the purpose of “providing temporary financial assistance to unemployed workers due to
unfair dismissal or total or partial interruption of the employer’s activities. These funds came
from the Treasury and were subject to cash difficulties, especially relevant in the context of
the growing public debt of the 1980s*.

Only with the 1988 Constitutionunemploymentinsurance in the country became stable in its
financing, with the collection of the Social Integration Program (Programa de Integracdo Social
- PIS) and funds from the Public Service Employee Savings Program (Programa de Patriménio
do ServidorPublico- PASEP) being redirected, establishing the allocation of resources to fund
unemployment insurance and enabling the creation of the Workers' Support Fund (Fundo de
Amparo ao Trabalhador- FAT) (Balestro & Marinho, 2010). Following FAT legislation, at least
forty percent of the funds would be allocated to economic development programs, through
the National Bank for Economic and Social Development (Banco Nacional de Desenvolvimento
Econdémico e Social - BNDES).

The legal framework of PSD, in place since 1994, holds that the program anticipates what
would be the overcoming of a trade-off between social protection and economic efficiency
such as the integration between unemployment insurance and labor intermediation and
professional qualification.This economic efficiency can be observed through two different
aspects, as discussed by Balestro & Marinho (2010), being the qualification associated with
gains in productivity of workforce, especially in more general skills in which employers would
not be willing to invest resources, and the second aspect being a more efficient job market.

2.3 Empirical Evidence on Unemployment Insurance Programs

The main objective of the PSD unemployment insurance program is to protect individuals
against the loss of wage income. That said, different unemployment insurance systems in many
countries aim to provide short-term income support to involuntarily unemployed workers
while looking for work.

While these benefits increase the well-being of risk-averse individuals affected by adverse shocks
in employment by softening consumption, on the other hand, at the same time, unemployment
insurance can induce a moral hazard® and create disincentives for rapid reintegration into the
job market (Ahn, 2018). As discussed by Chetty & Finkelstein (2013) and Tatsiramos & Van Ours
(2014), the payment of the insurance benefit can make unemployed individuals look for new
jobs, butless so than in the absence of the benefit, and itis also possible that the opportunities
for employment decrease with the duration of a period of unemployment, as discussed by
Addison and Blackburn (2000), which the authors argue can be the result of stigmatization or
the depreciation of human capital, which potentially increases the duration of unemployment.

In developed countries, seeking to avoid potential disincentives in job searching, policy
makers have considered and introduced additional services for benefit seekers, including

4 See Castro & Souza (1985) and Fishlow (1986).

> Which occurs when an insured person behaves in such a way as to increase the probability of the occurrence of an
event that is insured to receive payment of the indemnity. For more, see: Seo (2016), Microbehavioral Econometric
Methods - Chapter 7 - Modeling Risk Perceptions, and Uncertainties with Microbehavioral Methods.
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assistance and job search monitoring (Ahn, 2018). The empirical literature on programs such
as those which offer unemployment insurance that affects the rate of unemployment among
workers is abundant.

Beginning in the mid-1990s, Atkinson & Micklewright (1991) and Pedersen & Westergard-
Nielsen (1993) used cross-sectional data at the individual level and concluded that the effects
of such benefits are generally significant in the US and UK studies, while most of the research
in Continental Europe find insignificant or weak effects.

Authors such as Card & Levine (2000), Carling et al. (2001), Lalive (2008) and Schmieder et al.
(2012a, b), present an overview of recent works on the effects of the unemployment insurance
programs of different countries.

More specifically, concerning the benefit to reinsertion wages, the work of Card et al. (2007) is
worth highlighting, where the authors not only do an extensive literature review on the subject,
but also explore a discontinuity in the relationship between work experience and the right to
the benefit for Austrian workers. Their main finding is that the way in which unemployment
spells are measured has a significant effect on the magnitude of the spike at exhaustion both
in existing studies and in the data for Austria.

Uusitalo & Verho (2010), who used a change in policy in Finland to analyze the effect of the
unemployment program’s replacement rate on the duration of unemployment, found that the
change in the benefit structure reduced the chances of reemployment by 17%, on average.
Schmieder et al. (2012b), implementing a model of discontinuity with German data on workers
aged 40 to 49, found that for each additional month of unemployment insurance reduction,
the duration of unemployment increases on average 0.10 and 0.13 months.

Using a Hungarian reform as an identification strategy for the RDD, Lindner & Reizer (2016)
found that decreasing unemployment insurance benefits dynamically, keeping global benefit
amounts constant, reduces the duration of unemployment and increases wages for reinsertion.

In Brazil, to date, only Teixeira & Balbinotto Neto (2016) evaluated the influence of Brazilian
unemployment insurance program on the reinsertion wages of its beneficiaries. The authors
analyze data for the period between 2007 and 2009, from the National Household Sample
Survey (Pesquisa Nacional por Amostra de Domicilio- PNAD) for all regions of the country.
Using discontinuous regression methods, as well as propensity score matching, the authors
found that the Brazilian program was not sufficient to influence the beneficiaries’ reinsertion
wage. However, as mentioned earlier, no research has done the same for the rural job market.

3. METHODOLOGY

3.1. Data

The data used in this work come from the National Household Sample Survey (Pesquisa Nacional
por Amostra de Domicilio- PNAD) in 2015, specifically the annual PNAD, considering residents
of Brazilian rural environment. The use of the 2015 PNAD is justified because it is the last PNAD
that allows us to capture whether the individual received unemployment insurance after leaving
their last formal job. After 2015, IBGE started to adopt another methodology, the Continuous
PNAD, and with it a new questionnaire, which makes it impossible to capture such information.

The database provides important and specific information, related to workers who left a
job within a year. The data can also be organized, then, in two specific aspects: the number
of months in which the worker remained in their previous job, with expected results between
one month to 11 months; and if the individual received unemployment insurance after that
worker left their previous job.

Revista de Economia e Sociologia Rural 61(1): €242480, 2023 N7
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Table 1 below shows the number of months that the individual worked before becoming
unemployed and getting a new job. Considering that the individual needs to work at least 6
months to be eligible for PSD unemploymentinsurance program, the table features those who
would be eligible for the insurance benefit (6 or more months), and the counterfactuals (less
than 6 months in the last job).

Table 1- Distribution (%) of employment transitions - Number of months an individual worked
before becoming unemployed - 2015

MRoeréti:rs‘/ North Northeast Southeast cs\?:;r'
1 14.05 40.80 26.94 7.80 10.41 100
2 6.91 48.37 27.56 5.27 11.89 100
3 11.32 44,35 25.35 8.58 10.40 100
4 10.29 30.91 31.66 11.32 15.83 100
5 13.72 36.03 24.32 9.86 16.07 100
6 13.31 45.35 14.13 11.74 15.47 100
7 11.86 27.04 29.40 8.50 23.21 100
8 7.20 25.84 30.68 12.06 24.22 100
9 3.76 48.00 21.52 8.88 17.84 100
10 7.31 41.70 27.51 11.37 12.11 100
1 7.36 25.64 24.00 18.48 24.54 100
Total 10.16 37.88 25.22 10.53 16.21 100

Source: Prepared by the authors using data from the 2015 PNAD (PNAD, 2015).

Based on the sample of individuals that compose the database from the sample weights,
Table 1 shows, thus, the distribution of unemployment and subsequent employment transitions;
for unemployment, there are transitions at monthly intervals of up to 11 months. The window for
observation of transitions is fixed at 11 months, since the total period which is possible for the
observations is one year since entering involuntary unemployment. In the complete sample, the
majority (51.78%) of individuals did not meet the basic criteria to participate in the PSD unemployment
insurance program, i.e., to work continuously with a formal contract for at least 6 months.

Data reveal that the Northeast region of Brazil features the largest portion of the sample
(37.88%), individuals who were involuntarily unemployed for at least one month in the reference
period, followed by the Southeast region (25.22%). Analyzing from the perspective of the months
worked, there is a certain homogeneity, suggesting that the minimum time required to access the
unemploymentinsurance program (6 months) possibly does not generate unobservable bias®.

3.2 Discontinuous Regression: A non-parametric approach

Given that in a non-parametric regression, the estimator is constructed according to the
information obtained through data, without taking a predetermined form, the functional form
itself will be estimated. From the existing procedures, the use of a local linear regression is
indicated, which can be equated to a linear estimation in two intervals adjacent to the cutoff
point, thus estimating the impact on a subsample within a given bandwidth. Left and right of
the cutoff point (Hahn et al., 2001).

& Empirical assessments of dynamic benefits for the program beneficiary are not homogeneous. For further reading,
see Lindner & Reizer (2016) and Kolsrud et al. (2018).
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Based on Calonico et al. (2014), the nonparametric method makes it possible to construct
robust parameters using a local polynomial regression, which fits the data structure and its
proposal for assessing thresholds, smoothing dispersions and modeling functions.

In order to identify whether the Programa Seguro-Desemprego unemployment insurance
program in Brazil is exercising any influence on the reinsertion wages of insured persons in
rural areas, the method of discontinuous regression (RDD) was used.

The definition of causal effects used here meets the Neyman-Fisher-Rubin causal model’.
Following Hahn et al. (2001), b; =<{0,1}is defined as a binary treatment variable, ¥?, v}, the potential
results, while y!' -¥?, the treatment effect on the individual. The potential results, as well as the
treatment results, allows variation among individuals, that is, no constant treatment effect is
assumed. z; is considered a variable that influences the treatment variable discontinuously.

Literature presents two distinct designs, however, this work focuses only on one, the sharp
case, where p; is the criteria for participation in the Unemployment Insurance Program, and
changes for all individuals, at a known threshold z,, in this case, z, = 6. In the Sharp design, Trochim
(1984), defines that participation status is given by a deterministic function of z, Equation 12:

D; =1[Z > 6 months] (12)

This implies that allindividuals change the program’s participation status exactly z,. Hahn et al.
(2001) consider the assumption of identification as

v -v? 1Dz (13)

Consider that v is the variable of interest, the reinsertion wage, and is the “forcing”
variable with a known threshold, =, where the likelihood of treatment, pr(D=1z), is unknown.

There are several motivations for including covariates, denoted by k. First, by reducing the
variance, which is something well known for the parametric case. The gains in accuracy can
also be achieved in the nonparametric model, as including covariables and comparing them
appropriately reduces the asymptotic variance of the estimated treatment effect. Equation 13
can then be rewritten including the covariates X, as in Equation 14:

v -y 1Dy X;,2; (14)

Thus identifying the treatment effect as in Equation 15:
E[1 -5 2=2)]

=[(E[Y|D=1X=x,Z=2)]-E[Y|D=0,X =x,z (15)

:zoj)f+(x|20)+f’(x|20)

dx,
2

In which E[yID,x,Z=2] can be estimated by a combination of the left and right sides of the
threshold. It is worth mentioning that the new aspect featured in this work is the presence of
additional covariates, collected in the random vector z; < R which can be continuous, discrete or
mixed. Considering z; =z;(0)(1-7;)+z;(1)T;, where z;(1) and z;(0) denote potential covariates for
each side of the cutoff. Calonico et al. (2018) highlights that researcher frequently assume that
some characteristics of the marginal distributions of z;(1) and z;(0) are the same, close to the
cutoff point or, that z;(1)=, z;(0), which is implied in the definition of a pre-treatment variable.

7 Neyman (1923), Fisher (1935) and Rubin (1978).
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3.3 Manipulation test using local polynomial density

Given a configuration where each unitin arandom sample from a large population is assigned
to one of two groups, the observed covariates exceed a known limit. Based on this, McCrary (2008)
introduces the idea of a manipulation test in the context of a discontinuous regression (RDD). In
this sense, the two possible groups are generically referred to as control and treatment groups
(McCrary, 2008). The observed variable determines the group assignment, and it is generically
referred to as the score. The key idea behind manipulation tests in this context is that, in the
absence of systematic manipulation of the unit index around the cutoff, the density of the
units should be continuous when close to this cutoff value. Thus, a manipulation test formally
determines whether there is evidence of a discontinuity in unit density at the known cutoff
point (Cattaneo et al., 2020). The presence of such evidence is generally interpreted as empirical
evidence of self-selection or non-random classification of units into control and treatment status.

A manipulation test in this context is a hypothesis test about the continuity of density. r(.) at
cutoff point x. Formally, the interest is in the test problem according to Equation 16:
nHy : lim f(x) = lim f (x)

Tr (16)
Hj:lim f(x) # lim f(x)
xTx X

To construct a statistic for this hypothesis testing problem, Cattaneo et al. (2017) were
followed and the density was estimated . f(.) using a local polynomial density estimator based
on the cumulative distribution function (cdf) of the observed sample. This estimator has several
interesting properties, including the fact that it does not require pre-creation of data andit is
very intuitive in its implementation.

The manipulation test statistics implemented here take the form

>

~
[
—
>
= |

(17)

Where, in Equation 17, 7,(r)~ A (0,1) under proper assumptions, and the notation v{} is used
to denote some consistent estimator of the amount of population v{}. Parameter » and the
bandwidths are used to locate the estimation and inference procedures near the cutoff point x.

In running this test, the test statistic was constructed using a polynomial ¢ =3, with equal
bandwidths chosen for an unrestricted model with polynomial order p=2. Specifically, the
chosen bands have width ¢ comp. - comb, p) =(5.000,5,000) presenting an effective sample size
of ~n_=352785 e N, =328443 for control and treatment groups, specifically. Manipulation test
presented 7, (ﬁl,comb.p,ﬁr,wmb,p)=—32.1748, with a p-value of 0.0000. Therefore, in this application,
there is no statistical evidence of systematic manipulation of the running variable.

4. RESULTS

In order to assess the impact of the PSD unemployment insurance program on reinsertion
wages of beneficiaries in the rural area of Brazil, an analysis was made of the difference in the
means between the workers who received aid when they left their previous jobs, compared to
the workers who did not meet the requirements for receiving the insurance benefit.
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Table 2 shows values of the tests between means, making it possible to see that the test of
difference of means between the two groups was statistically significant for rural Brazil, with 95%
confidence. Thus, there are indications that there are wage differences which can be captured
by tests between the average of workers who received unemployment insurance (treatment
group), and those who did not (control group), with a 5% chance of error.

Table 2 - Simple wage means test, rural Brazil - 2015

Confidence Interval

Standard Standard

Groups Observations Mean (R$) Error Deviation Lower
Bound
Control 352,515 870.35 1.3044 774.4543 867.7973 872.9104
Treatment 328,443 921.83 1.2347 707.6009 919.4125 924.2525
Combined 680,958 895.18 0.9009 743.4053 893.4176 896.949
Diff -51.47 1.8018 -55.0101 -47.9471

Source: Prepared by the authors using data from the 2015 PNAD (PNAD, 2015).

Kernel density function of the sample wage distribution indicates possible differences in
density between wage ranges. Thus, when we analyze Figure 1, we find that there is a higher
density among workers who earn around a minimum wage for the control group, while for the
treatment group, the distribution is more flat. However, it also shows there is no other wage
density between the two groups.

Density Function

.0004 .0006 .0008
1

Density

.0002
Il

0
I

T
0 2000 4000 6000
Monthly Wages of All Job Positions

Not Beneficiaries of the PSD Unemployment Insurance Program
Beneficiaries of the PSD Unemployment Insurance Program

kernel = epanechnikov, bandwidth = 300.0000

Figure 1 - Kernel estimate of sample wage density - rural Brazil - 2015. Source: Prepared by the
authors using data from the 2015 PNAD (PNAD, 2015).

While there are several recent researches in literature using the RDD model (Imbens
& Lemieux, 2007, Lee & Lemieux, 2010, DiNardo & Lee, 2010), our focus is specifically on
approaches using local polynomial nonparametric estimators, with the choice of the optimal
window width according to the nature of the data and bias correction techniques, following
Imbens & Kalyanaraman (2012) and Calonico et al. (2014).

Figure 2 is designed from the method mimicking the uniformly spaced variation using
spacing estimators, as shown in Table 3, composed of 681,228 complete observations, which
are reproduced in the figure with evenly spaced boxes that mimic the underlying variability of
data, and it is implemented using spacing estimators. Optimal window widths on both sides
of the cutoff point are derived using 4th order triangular and local polynomial cores.
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Table 3 - Number of positions to estimate RDD

Cutoff point c=6 Left of c Right of c
Number of observations 352785 328443
Polynomial Order 4 4
Chosen scale 1,000 1,000
Selection bins 105 60
Bin length 7665 5074
IMSE-optimal bins 105 60
Mimicking variance bins 44340 3495
Relative to IMSE-optimal
Implied Scale 1 1
WIMSE variance weight 0.500 0.500
WIMSE bias weight 0.500 0.500

Source: Prepared by the authors using data from the 2015 PNAD (PNAD, 2015).

The number of positions for control and treatment units is J_, =44340 and J, , =3495,
respectively, implying binary lengths of 0.048 and 0.083 percentage points, respectively, while
polynomial is constructed using a grade 4 polynomial, [p=4f0r/37,p,1(x)andiu,p,l(X)]

The output table also informs the IMSE (ideal number of bins and the multiplicative factor
(scale) associated with the number of selected bins (taking the optimal IMSE value as a reference).
Lastly, IMSE weights corresponding to the chosen number of bins are presented?.

2500
L

2000

Reinseration Wage
1500

1000
L

500
L

1 2 3 4 5 6 7 8 9 10 11 12
Months worked in the previous job

Figure 2 - RDD plot. Rural Brazil, 2015. Source: Prepared by the authors using data from the 2015
PNAD (PNAD, 2015).

In order to identify a possible discontinuity in wages between the two groups of workers,
non-parametric equations are estimated. Table 4 presents the results of g coefficients that
represent the “jump” that occurs in the reinsertion wages of individuals who participated in
the Brazilian unemployment insurance program.

Table 4 - Non-parametric Regressions

Method Coeficient Standand Deviation y4
Conventional -31.699 *** 3.7852 -8.3745
Bias-corrected 171.98 *** 3.7852 45.4346
Robust 171.98 *** 7.6266 22.5500

Source: Prepared by the authors using data from the 2015 PNAD. Note: Threshold (cutoff point) used in this work is equal
to six (6) months, windows of 5 and 7 months were used in order to guarantee the robustness of the model. *** P <0.05.

8 For further details, see: Calonico et al. (2014).
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Results shown in Table 4 are similar to the average test shown in Table 2. However, with this
instrument, it is possible to quantify the variation in the average wage between the two groups,
controlling for different windows of length of permanence in the previous job. To guarantee the
robustness of results, the = 1 month window is used, in other words, individuals who worked
from 5 to 7 months in the reference period are considered.

Previous works on the effect of unemployment insurance programs on reinsertion wages
suggest a weakly positive relationship. Our results presented in Table 4 are aligned with the
works of Ehrenberg & Oaxaca (1976), Burgess & Kingston (1976) and Blau & Robins (1989),who
found a positive effect. On the other hand, there are some studies, such as Classen (1977), for
example, in which author found no relationship between the level of benefits and reinsertion
wages.

However, it is extremely important to note that the heterogeneous effects of individual's
profile can promote a more efficient reinsertion in the job market for some, but not for others,
as discussed by Tatsiramos (2006), Van Ours & Vodopivec (2008) and Monte et al., (2009). These
authors show that individuals participating in unemployment programs were penalized. In
view of these inconclusive results in literature, and the inherent heterogeneity that exists in
rural areas in Brazil, we choose to disaggregate our analysis, considering now the different
regions of Brazil.

Based on the results shown in Table 5, it can be seen that the Brazilian region that had the
greatest positive effect on reinsertion wages is the Southeast region of the country, which had
the second highest percentage of rural workers rehired (or reinserted) in the period. It can also
be observed that the Center-west region shows a negative effect for workers who participated
in the Unemployment Insurance Program.

Table 5 - Non parametric regressions for each region of Brazil

Method Coefficient Standard Dev. y4
North Region
Conventional -94.091 *** 8.2136 -11.4556
Bias-corrected 134.86 *** 8.2136 16.4186
Robust 134.86 *** 17.879 7.5428
NortheastRegion
Conventional -93.17 *** 5.7747 -16.1344
Bias-corrected -13.17 ** 5.7747 -2.2807
Robust -13.17 11.279 -1.1677
SoutheastRegion
Conventional 495,51 *** 8.0832 61.3009
Bias-corrected 822.88 *** 8.0832 101.8004
Robust 822.88 *** 14.279 57.6275
Center-West Region
Conventional -220.11 *** 12.648 -17.4023
Bias-corrected -280.87 *** 12.648 -22.2058
Robust -280.87 *** 25111 -11.1851
South Region
Conventional -152.59 *** 9.8282 -15.5254
Bias-corrected 11.632 9.8282 1.1835
Robust 11.632 20.945 0.5554

Source: Prepared by the authors using data from the 2015 PNAD (PNAD, 2015). Note: *** p<0.05.
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CONCLUDING REMARKS

The objective of this work was to provide evidence on the impact of Programa Seguro-
Desemprego(PSD) Brazilian Unemployment Insurance Program on the reinsertion wages of its
beneficiaries, for the Brazilian rural environment. For that purpose, data from National Household
Sample Survey (Pesquisa Nacional de Amostra por Domincilios - PNAD) from 2015 was used
(specifically, the continuous PNAD); as well as the Sharp model regression discontinuity method.

Results showed that the highest density being among workers earning around a minimum
wage for the control group, while for the treated group the distribution is more spread out;
however, results also suggest that there is no other wage density between groups.

Another important result was the occurrence of a “jump”in the reinsertion wages of individuals
who participated in the unemployment insurance program, as also found in Ehrenberg &
Oaxaca (1976), Burgess & Kingston (1976) and Blau & Robins (1989).

When performing a disaggregated analysis, for different Brazilian regions, the results showed
that the Southeast region of the country had a greater positive effect on the reinsertion wage,
which had the second highest percentage of rural workers rehired in the period. Center-
West region, on the other hand, shows a negative effect on workers who participated in the
Unemployment Insurance Program.

Thus, itis suggested that the format of unemployment insurance program for individuals in
Brazilian rural environment should be thought out and structured in such a way as to generate
higher levels of information on the job market, as well as adding some type of human capital
formation for those individuals, through qualification courses, training and retraining, as it is
from this point that workers will be able to re-enter the job market in a faster, more stable
and with greater wage levels.

A potential limitation of this work is the evaluation based on cross-section data, which does
not make it possible to capture the effect of the program over time, as well as the influences
of changes inherent to policy changes over years.
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