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Abstract

This paper investigates the existence of wage discrimination to inmates. Based on data collected from the
Coordination Center for the Execution of Penalties and Alternative Measures (CEPEMA) for people serving in
an open prison in Bras fia (DF), a comparative approach was conducted with data collected from PNAD. It was
then possible to verify using the decomposition process of Oaxaca-Ransom that there is statistical discrimination
regarding to ex-convicts in the job market. Furthermore, it has been noticed that the full labor market
participation of prisoners seems to be compromised to the extent that the empiricalresults support the assumption
of Nagin and Waldfogel (1993). It indicates that access of the individual who been in prison to the job market is
limited to the so-called spot market or temporary labor market. This segment of the labor market should not be
confused with the so-called part time.Thus, one of the negative effects that can be understood from this is a
reduction in the current value of the individual's discounted income, since long-term jobs are those that offer
higher income perspectives.

Keywords: crime, discrimination, decomposition of Oaxaca-Ransom, Nagin and Waldfogel hypothesis and Spot
market

1. Introduction

Over the last few decades, the literature on crime has grown substantially considering issues that go beyond
those evaluated by Becker (1968), in which the person’s entrance into crime derives from a rational choice that
take into account a cost-benefit analysis of staying in legal activity or entering the crime market. Among the new
themes, it should be highlighted the effect of detention on crime (detention effect), the use of public policies to
avoid crime, and the impact of social interaction and family inheritance on crime (Glaeser et al., 1999), etc.

The discrimination that the ex-prisoner feel in the job marketemerge from his imprisonment, deserving to be
highlighted in the research agenda to the extent that if exist an asymmetric barrier to the entry of the ex-prisoner
in the job market, the possibility of returning to crime is higher. Imai and Krishna (2001) discuss the existence of
a stigma effect that is actually what the literature on discrimination defined as statistical discrimination. Cain
(1986) and Phelps (1972) statesstatistical discrimination occurs due toinformation problem. The employers know
only partially the characteristics of the worker, so they end up assigning to the employee the average
characteristics of the group. Therefore, group characteristics will be associated to the individual even if they do
not have them.

There is a vast empirical literature on the monetary cost of discrimination. The main empirical indicate the
occurrence of wage diminution after conviction and imprisonment of the convicted person (Waldfogel, 1994;
Lott, 1990, 1992). In some countries, for example Sweden, changes in the law are being studied to restrict access
to information about the former prisoner. Nagin and Waldfogel (1993) show the existence of a type of perverse
discrimination for the one who has served his sentence and faces barriers to his entry into the long-term job
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market, which offers greater wage and stability for the individual. According to Nagin and Waldfogel (1993),
because they are stigmatized, ex-offenders only have access to the so-called temporary job market or “spot
market”.

Berik, Rodgers, and Zveglich (2004) investigate, considering two open economies, Taiwan and Korea; the
impact of competition from international trade on gender wage discrimination. The empirical results show
thatcompetition viainternational trade in concentrated industries is directly correlatedwith wage discrimination
against women.Black and Brainerd (2004) discuss the effect of globalization on gender discriminationin
manufacturing industries.The authorsshow that,although trade expandwage inequality based onsmall
reductionthe relative wages of less-skilled workers, simultaneously it seems to benefit women since reduce the
possibilityof firms to discriminate.

Kawaguchi (2007) evaluates if the male—female wage differential is due to employer discrimination based on the
Japanese firm-level panel data from the 1990s. In this context, the author evaluates if non-discriminatory
employers will hire more women and, consequently, enjoy a higher profit than discriminatory employers.The
empirical results showthat hiring more women imply in higher profit.

Charles and Guryan (2008) discuss the relation between prejudice and wages considering the Becker
Discrimination Theory. The estimates indicate that one-quarter of the racial wage gap is due to prejudice; with
non-negligible effects on black lifetime earnings.

Baert and Verhofstadt (2015) show evidence of discrimination against former juvenile delinquentsin the Belgian
labor marketbased on a field experiment. They indicate that labor market discrimination is a relevant barrier for
former juvenile delinquents access the job market.

Hirata and Soares (2016) use the Brazilian trade liberalization from the early 1990s, as a natural experiment, to
evaluate the effect of greater competition in the market for final goods on racial discrimination. The authors
show empirical evidences of a negative effect of increased competition in the market for final goods on
discrimination in the Brazilian jobmarket.

The objective of this study is to analyzeif there is a wage discrimination in the job market for the ex-prisoner
based on a sample of individuals who are serving an open sentence, as well as testing the Nagin and Waldfogel
hypothesis (1993) regarding the nature of this discrimination. It is important to clarify two points: first, salary
discrimination should not be confused with employment discrimination and second, the individuals who are
serving an open sentence are convicted prisoners who were granted the right to stay in liberty, but should present
themselves once a month to the justice to inform about their activities.Considering that we usethe
Oaxaca-Ransom decomposition procedure (1994, 1999), it is verified whether there is statistical discrimination
in the labor market for ex-offenders comparing this group to a selected sample of the PNAD, so that the results
for the two groups can be compared. Moreover, this paperaims to deepen the analysis of the phenomenon of
discrimination by verifying whether the Nagin and Waldfogel hypothesis (1993) exists, in which ex-prisoners
only find occupation in the labor market in the so-called spot market.

2. Verifying the Existence of Wage Discrimination for Ex-Offenders
2.1 Method of Decomposition of Oaxaca-Ransom
To investigate the existence of wage discrimination for former prisoners, this study uses the methodology by

Oaxaca (1994), which will be described below. In formal terms, the gross wage differential between the
non-discriminated and discriminated groups (ex-offenders), G, , is defined by

Gyo =Wy /Wp @
where Wy represents the salary of the non-discriminated and Wy, represents the salary of ex-prisoners. In the

absence of discrimination, the differential between the groups should reflect only the difference in productivity
Q.o €Xpressed as follows:

Quo =Wy /Wp ¢

where 0 means absence of discrimination. Thus from (1) and (2), the coefficient of discrimination can be
defined as being proportional to the ratio between Gyp and Qyp, that is, Dyp = Gyp / Qnp- Considering the ratio
in log, it is understood that

W w2
In DND:InGND—InQND:In—’ﬁJ—InW—D:In5No—In5OD (4)
N D
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where dyo is the differential between the current wage and the wage in the absence of discrimination for the
non-discriminated, while dyp the differential for former prisoners between the wage that would be earned in the
absence of discrimination and the current wage. Combining the previous formulas, we have

INGyp =Ny, +IN5y, +INQy, (5)

We will now consider that the average wage log for both groups is determined by a wage equation estimated by
OLS. Thus, we have InW, =X,'B, and InW, =X,'j,, where X is the vector of the average values of
prisoners and 3, the vector of coefficients estimated by OLS. It is concluded that

InGNDZInWN/WD:XNlﬁN _XD'/}D (6)
or that
InGND :XNI(BN _ﬂ*)"')?DI(B_IéD)"'()?N _XD)'ﬂ* (GI)

where 8" is the coefficient relative to a non-discriminatory structure. From equation (5) it can be concluded that
the first term of equation (6") is an estimate for the wage advantage of those previously discriminated, Indy, in a
discriminating context, the second term of (6") being an estimate of the wage disadvantage of former prisoners
Indgp in the same discriminatory context. Finally, the last term of the equation (6") is an estimate of the
productivity differential, InQyp. As demonstrated, it is necessary to specify some hypothesis about the wage
structure where there is no discrimination. 8~ can be expressed as follows

B =0p +(1-Q)f, @)
where Q it is a weight matrix.

Considering the above, in order to obtain the decomposition of the discrimination in its components, it is
necessary first to obtain the estimates for By, Bp and €. Estimates for By and By in general are obtained by
means of the mincerian equation to determine the wage estimated by OLS and defined as follows,

VVi=|nWi =a+ﬂSi+éXi+ui (8)

where w is a measure of income or salary, S isa measure of schooling taken in general in number of years of
schooling or degrees completed, X a set of variables that may also have an effect on income, and U is the
random disorder involving all forces not directly explained in the model, but that have influence on the gains of
the individual.

The reason the salary taken in the log is because equation (1) results from the solution of an optimal choice
problem of the agent regarding the impact of the educational level on its future minus the income. The equation
is usually called Mincer equation (Griliches, 1977). The Mincer equation is largely used in studies about salary
discrimination (Oaxaca, 1973) and (Oaxaca & Ransom, 1994). Needless to say, the model only works with
people entering the labor market, which is not a problem since we are dealing with wage discrimination and not
discrimination in employment. Salary discrimination is defined as the probability of being hired, and it is a
difficult measurement, because it is necessary to consider not only the employer selection process, but the
employee decision to be partof the labor force. Thus, the employment probability is formed by a bivaried process
of sequential decision with partial observation, once it is unknown what could have happened if the individual
who didn’t look for employment had look for one. (Abowd & Farmer, 1982; Heywood & Mohanty, 1995;
Moranty, 2002). Among the most common variables to explain the salary, one can highlight experience, gender,
ethnicity, parents' education, health, union membership, etc.

In relation to the proper choice for the matrix Q in the determination of 8, there is no agreement in respect to
the most efficient matrix. Some authors make use of a type-weight matrix Q_=1I,1, where | is the fraction of
non-discriminated individuals, and | is the identity matrix, so that " =115, +(@1-1,)13, (Cotton, 1988).
However, other definitions of the weight matrix may also be used as below.

2.2 Database, Selection and Descriptive Statistics of Variables

According to Willis and Rosen (1979) the set of explanatory variables is small when compared to other
researches. In this set, education, age, experience (exp)where Experience = age-education-6, quadratic
experience (exp2), mother’s education (estmae), and dummy variables to exemplify the fact that the worker is
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unionized (sind), is part of the formal labor market (formal) and is white (branco). A dummy variable has also
been created, meaning the value equal to 1 (one) if the individual belongs to the sample of prisoners and 0 (zero),
otherwise.

Our database is made up of 417 inmates complying with an open regime. Those are convicted prisoners in which
were granted the right to stay in liberty, but should present themselves once a month to the justice to inform
about their activities.Data for prisoners were obtained through direct interviews with inmates. The interviews
were authorized by the Federal and the Territories District Court, and by the Court of Criminal Executions. Data
was collected when prisoners, in compliance with an open regime, presented themselves at the Coordination
Center for the Execution of Penalties and Alternative Measures (CEPEMA). The questions elaborated were
based on studies of return to education. It means people answered the same questions commonly used in studies
that attempt to measure returns in education.

The sample used for ordinary people was obtained from the 1996 National Household Sample Survey data
(PNAD/1996). Basing in other studies on returns to education, it was necessary to select a subgroup of this
sample. Some filters were performed: first, our sample is composed exclusively by males between 24 and 56
years old, as their decisions about the level of education are less complicated by fertility considerations
(Cameron & Heckman, 2001). Bratsberg and Terrell (2002), Heckman et al. (2000), Soares and Gonzaga (1997)
and Garen (1984), also restrict their samples to men only. The second filter implies that only people who are not
studying will be included in this sample. Bratsberg and Terrell (2002), Heckman, Tobias, and Wytlacil (2000) and
Garen (1984) also use this procedure. The third filter removes from the sample situations in which observation
does have incomplete information on the independent variables, this procedure appears in Heckman et al. (2000).
Garen (1984) estimates two regressions: the first using incomplete observations and the second using a sample
with observations including all information available.The fourth filter attempts to prevent people from being
included in the sample if: (i) have an extremely high salary that can bias the results; and ii) who are not working.
In this way, this filter causes the sample to be composed only of individuals who receive an hourly wage
between BRL $ 1.00 and BRL $ 500.00. Heckman, Tobias, and Vytlacil (2000) restrict their sample to people
who are paid between U$1,00 and $100,00 per hour. Moreover, due to the dynamics that govern the public
administration and the agricultural sector of the Brazilian economy, people employed in these sectors were also
excluded from the sample (Soares & Gonzaga, 1997). Finally, we should point out that our sample was restricted
to the inhabitants of the Federal District. After these filters, the sample of ordinary people was reduced to a set of
1,267 observations.

Table 1 shows preliminary information regarding the descriptive statistics of the variables that appear in this
research. As it can be seen in this table, the data is grouped in three distinct ways. Column (1) refers only to
non-inmates, while column (2) shows the statistics for the sample of ordinary people drawn from the PNAD.
Finally, in column (3) the data is taken in relation to the complete sample.

Table 1. Descriptive statistics of variables

Variables Prisoners PNAD Irrestrict
@) @ (©)
Average (Standard Deviation) Average (Standard Deviation)  Average (Standard Deviation)

SALARY 615,19 (650,05) 1483,03 (1962,61) 1268,13 (1772,.65)
EDUCATION 7,25 (2,81) 8,23 (4,65) 7971 (4,.275)
AGE 29,41 (9,45) 36,23 (8,62) 34,446 (9,125)
EXPERIENCE 16,02 (9,06) 22,00 (9,96) 20,466 10,082
UNION 0,179 (0,384) 0,299 (0,458) 0,268 0,443
FORMAL 0,214 (0,410) 0,388 (0,487) 0,343 0,475
MOTHER’S EDUCATION 3,93 (3,504) 3,521 (3,106) 3,649 3,238
BRANCA 0,236 (0,425) 0,462 (0,498) 0,404 0,490

Some preliminary comments can be made from the reading of Table 1. Initially, it is observed that the PNAD
sample selection was elaborated efficiently. Comparing the values of the average and the variance between the
two groups, it is observed that there is not a very pronounced difference between these measures for each one of
the variables, with the exception of the salary. Thus, preliminary, it seems that there is an indication that a large
salary differential cannot be explained only by the difference in endowment, which highlights the existence of
discrimination.
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2.3 Results of the Oaxaca-Ransom Decomposition

Before presenting the Oaxaca-Ransom decomposition results for the wage differential, it is necessary to
estimate the wage or mincer equation for each of the groups, which is shown in Table 1, whose estimates are
obtained by OLS. Although it is known as stated by Griliches (1977), OLS estimation for the mincer equation
can generate biased estimates due to several types of problems (Grichiles, 1977; Garen, 1984), especially with
respect to obtaining the parameter S related to the return to education due to the endogeneity of the educational
variable, which would require the use of a method to correct variables, such as the use of instrumental variables.
However, as the goal at this point is aimed at the decomposition of Oaxaca, this problem will be set aside.

According to the results of Table 1, in most cases the variables are significant, and the signs found are in
agreement with those that appear in other studies that estimate the wage equation. The negative sign for exp2
also conforms to what is seen in the literature and points out only that the individual's experience obeys the law
of diminishing marginal incomes. The exception here is due only to the signal found for the formal variable that
is negative here, unlike other studies, however, this is a particular characteristic of the labor market of the
Federal District.

Table 2. Equation for the logarithm of the monthly salary by OLS*

Independent Variable EX-CONVICTS PNAD
S 0,123 0,142
(0,000) (0,000)

Exp 0,025 0057
(0,000) (0,000)

Exp2 -0,001 -0,001
(0,000) (0,000)

Formal -0,116 -0,210
(0,056) (0,001)

Sind 0,418 0,276
(0,000) (0,000)

Branco 0,038 0,232
(0,020) (0,000)

Same 0,014 0,013
(0,049) (0,232)

Constante 4598 4.215
(0,000) (0,000)

Adjusted R? 0,400 0,523
Notes 395 1402

*: Values in parentheses are p-valores.

Once obtaining the wage equations for the different groups, the following concerns the application of the
methodology presented in section 2.1 for wage differential analysis, which is shown in Table 3. Before analyzing
the results, comments on some of the contents that appear in Table 3 are necessary.

By replacing the expression (7) into (6"), it is possible to define InG,, as
InG,, =E+C+CE (8)

where E represents the portion of the salary difference explained by the appropriations, C the portion of the
differential attributed to the discrimination, while CE is linked to the interaction of attributes and coefficients.
The question that arises is how to distribute CE between C and E. In general, the distribution is done by the
weight matrix Q. (8) have direct relation to the equation (6'). In Table 3, the Oaxaca-Ransom decomposition is
calculated for several values Q, including grouped data (pooled) when 8" is estimated by merging the data from
both groups.

Considering the results shown in Table 3, it can be observed that a large part of the wage differential between the
groups is due to the discrimination, and for the different values attributed to the weight matrix Q, there are not
great differences for this measure. Here, with the exception of the calculation of pooled data, the wage
differential between ordinary and ex-prisoners attributed to discrimination is in the range of 49.0 to 55.0 percent,
which demonstrates the consistency of the Oaxaca-Ransom procedure in the current case. As concluded by other
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authors (Waldfogel, 1994; Lott, 1990, 1992), it can be said that there is in fact discrimination in the labor market
for former prisoners with a substantial reduction of their salary.

Table 3. Decomposition of Oaxaca-Ransom (PNAD x Ex-prisoners)

Specifications Q=0 Q=1 Q=05*%1 Cottom Pooled

Lw: Predicted Average PNAD = 6,926
Lw: Predicted Average PRESOS = 6,130
Gross Differential(R) = 0,796

Attributed to discrimination (U) = C + (1-Q)*CE 0,386 0,437 0,411 0,422 0,311
Attributed to dotations (V) = E +Q*CE 0,409 0,359 0,384 0,374 0,485
Attributed to discrimination (U/R) 48,6 54,9 51,7 53,0 39,1
Attributed to dotations (V/R) 51,4 45,1 48,3 47,0 60,9

3. Implications of Wage Discrimination for the Life Cycle of Agents

In the previous section, the existence of wage discrimination for ex-prisoners in the labor market was verified. It
can be concluded from the application of the methodology of Oaxaca-Ransom that the data corroborates the
existence of statistical discrimination for ex-prisoners. The purpose of this section is to discuss the nature of this
discrimination. As stated in the introduction, according to Nagin and Waldfogel (1993) one of the consequences
of imprisonment is reflected in the instability of employment, meaning that it is more difficult for individuals
who have been imprisoned to have a stable job. Stable job is defined as a situation where the individual can
develop his career or stays for long term in a position. If the individual is not included in this segment of the
labor market, it is said that they are in the short-term labor market or spot market.

In terms of the wage dynamics and trajectory of agents' income over time, belonging to one or another market
has important implications. Of the most visible characteristics between both markets is the fact that the wage
level for early stages in the stable segment tends to be lower than in the spot market. However, this situation
changes in medium and long-term, making wages in the stable market well above that of the spot market. The
explanation for this series of events in these two markets is basically due to the combination of three factors:
training, experience and incentive to remain in the position.

In relation to training, little or no specific training is given to the individual who will enter the spot market. In the
other hand, in long-term occupations firms usually invest in training, and no specific knowledge is generally
required, except for academic training or that the agent at least has some basic training. Once the firm has
invested in the formation of human capital, it is natural for it to make an effort to make it less attractive for its
employee to change jobs. This can be done in several ways and the most common one would be to introducing
an incentive program for the employee with the gradual increase of salary, etc. Differently, in the type of
short-term employment, due to the nature of the activities of this market almost nothing is observed in terms of
training, and incentive programs are more related to the achievement of goals than the specific permanence of
the worker. Both are due to the ease of replacing labor in the spot market.

Regarding the requirement or experience in both markets, this is an important point and is supported by the
sample data. It is common for the long-term labor market that the individual has limited or no experience. Some
companies prefer people who have no experience because they are not yet stigmatized. It is understood here that
we are dealing with young people entering the labor market. Experience has little relevance when it comes to the
insertion of young individuals into the long-term labor market. In the other hand, for older individuals,
experience is a mandatory requirement for entering or remaining in this market.

In regards to the spot market, it is the opposite: for young individuals, experience is important and then it is
replaced by maturity or responsibility to the execution of the task and not knowledge obtained within the years.
For adults, experience has little relevance. As shown by Nagin and Waldfogel (1993), there is evidence that the
income of people who have been imprisoned is negatively impacted throughout life because they are stigmatized,
thus being left out of the long-term labor market. In order to observe if there is evidence if our data confirm this
hypothesis, we will adopt the following procedure: for both samples, ex-offenders and PNAD, we will work with
two sub samples: individuals below the age of 25 and above it. The objective is to observe how the variable
experience reacts. If the hypothesis that ex-offenders are confined to the spot market, it is expected that for the
sample with individuals over 25, the coefficient of this variable will have little or no significance, the opposite
occurring for individuals below the age of 25.
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Considering the information presented in Table 4, it is observed that the results seem to corroborate the
hypothesis of discrimination for ex-prisoners regarding the category of employment. The coefficient of the EXP
variable accurately reflects the desired pattern accordingly to corroborate the fact that ex-inmates are confined to
a specific segment of the labor market. For the sample of ex-prisoners with people above 25 years of age, the
coefficient of EXP shows no significance, which contrasts radically with the results of the sample selected from
the PNAD for the same salary range. It is also observed that for the sub-sample of ex-offenders under 25 years of
age, EXP is significant at the 5% level, differently from that of the PNAD sample for a similar age range.

Table 4. Equation for the logarithm of the monthly salary (Before/after 25 years)

Independent Variables Ex-Prisoners PNAD Sample
Age <= 25 Age > 25 Age <= 25 Age > 25
S 0,111 0,121 0,117 0,143
(0,000) (0,000) (0,000) (0,000)
Exp 0,127 0,007 0,084 0,053
(0,050) (0,691) (0,120) (0,000)
Exp2 -0,004 -0,001 -0,003 -0,001
(0,004) (0,202) (0,200) (0,001)
Sind 0,288 0,431 0,154 0,225
(0,024) (0,000) (0,078) (0,000)
Formal -0,091 -0,128 -0,324 -0,188
(0,336) (0,232) (0,000) (0,000)
Branco 0,010 0,057 0,257 0,240
(0,003) (0,040) (0,000) (0,000)
Smae 0,015 0,015 0,013 0,010
(0,101) (0,210) (0,257) (0,151)
Constante 4,168 5,041 6,026 4,789
(0,000) (0,000) (0,000) (0,000)
Adjusted R2 0,201 0,201 0,430 0,524
Notesl 181 214 267 1135

4. Final Remarks

This study aimed to verify the existence of wage discrimination for ex-prisoners. Based on a comparative study
of the data collected from the Coordination Center for the Execution of Penalties and Alternative Measures
(CEPEMA) for persons serving an open sentence in the city of Brasfia (DF) and a sample selected from the
PNAD, it was possible to verify the application of the decomposition procedure of Oaxaca-Ransom that there is
statistical discrimination against ex-prisoners in the labor market.

In addition, it was noted that the full labor market insertion for the individual that has been imprisoned seems to
be even more compromised as the results corroborate the Nagin and Waldfogel hypothesis (1993) that the access
of these individuals is restricted to the so-called spot market or temporary labor market in which training,
experience and incentive show little relevance. This segment of the labor market should not be confused with the
so called “part time”.

Thus, one of the perverse effects that can be deduced from this is a decrease in the present value of the
discounted income of the individual, since long-term employment is the one that offers better expectations of
wages.

Among the suggestions for public policies that can be obtained from this research, we highlight the one
indicating that once the prisoners are confined, it would be appropriate to fit them into some program that would
allow them to maintain a link with the labor market in order to insert it into a trajectory of long-term
employment, thus helping to reduce the stigma of ex-convict. Otherwise, if nothing is done, prisoners will know
that they will only have access to unattractive jobs that do not provide stability throughout the life cycle, which
is another factor that can lead to a return to crime.
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